Comparing Chevy, Ford Sports Wagons 


| 
‘Better Than Blasting— 


CAT’S CLAWS 
RIP ROCKs,, 


PAGE 67 


fg) 


Personal Accident Insurance Virect at Cost 


Even if you have some employees’ group or 
community medical plan, you need this vital 
protection as foundation for your personal 
security program. With Accident Insurance, 
the insured doesn’t have to be hospitalized or 
suffer loss of income to be entitled to compen- 
sation for time lost by disability. And he usu- 
ally does need EXTRA income when laid up, 
especially if he has to go to a hospital and the 
expenses exceed the limits of his hospital-medi- 
cal plan. 


For business, professional and technical men, students 
and all similar “Preferred” risks and for “Standard” 
risks including most other skilled workers such as as- 
semblers, carpenters, electricians, foremen, inspectors, 
mechanics and repairmen. 


Serving its carefully selected members direct and solely 
for their mutual benefit, this strong old non-profit 
association literally gives you protection at cost. Mem 
bers’ charges are based solely on the full cost of insur- 
ance protection, necessary reserves and operating ex- 
penses. This is world-wide coverage. We are licensed 
both in New York and Canada, There is no age limit 


for continuing accident insurance, but you must be at 
Teast 18 and under age 60 to join. 

Benefits and costs are shown here: 

Total disability, weekly, up to 104 weeks. 2. 5. 
Partial disability, weekly, up to 26 weeks 2... 
Loss of life, toage7 2 2 2 ee ee 
Loss of life, afterage70 2. 2. ee 


Loss of both hands or fee 
payable in addition to weekly indemnity... 


CURRENT QUARTERLY COST _ Preferred Risks 


Standard Risks. . 


for total loss of time 
(about $325 per m 


for partial disa 


sight or limbs $15,000 
) 875 WEEKLY 
ity “a7” WEEKLY 


Benefits Pay from the First Day for each acci- 
dent for as many as 104 weeks of total or total 
and partial disability combined, whether or not 
your income is interrupted. 


Only You Can Cancel the coverage, and the 
prevailing low cost can be changed only if there 
is a general adjustment in your classification, 
up or down. 


All Kinds of Accidents Covered except suicide 
and losses caused by war or while engaged in 
military service in time of war, insurrection or 
riot, or as a passenger in a military aircraft or 
a pilot or paid crew member of any aircraft 
No other accident exclusions! The Commerc 
Travelers covers all kinds of civilian passenger 
air travel! 

Also available to men .... Sickness Insurance guaranteed 
continuable without modification of benefits through 
age 64, and Surgical and optional Hospital Room bene= 
fits guaranteed continuable for life. 

For Employed WOMEN, there's cancellable Accident, 
Sickness and Hospital & Surgical Insurance, and for 
HOUSEWIVES and other preferred-risk women not 
necessarily employed there is an excellent Accident Ex- 
pense policy that is guaranteed cominuable for life 


Choice of Amounts 


. or one hand and one foot, or sight of both eyes, 


ae $75.00 $50.00 $25.00 
Sez s 37.50 25.00 12.50 
si sw 15,000 10,000 5,000 
ee ae 3,000 2,000 1,000 
ae 15,000 10,000 5,000 

xy ae SOM S 7.00 $ 3.50 
Sia Sete 14.70 9.80 4.90 


DETACH AND MAIL CARD FOR FREE BOOKLET 


NO POSTAGE REQUIRED 


LT PUWE 
ZR. 


Now! Enter Old Briar’s “Pipe Schemes” Contest 
For November ...110 Valuable Prizes! 
WEEE 8240 DE watt POWER SHOP! Does dozens of jobs eosily. 


7 gollons STA-DRI ACRYLICOTE paint —for inside or outside use. 
$24.95 Rotary Blade NORELCO SPEEDSHAVERS. 


Reet borce con OLD BRIAR ond a fine i 


imported brior pipe. 


EASY TO WIN! Build a combination humidor pipe rack with a pipe tobacco can as shown above. Be 
original—the example above is just one way of building it using a tobacco can. Photograph your 
pipe rack, mail photo and a statement of 25 words or less on why you like Old Briar, the friendly pipe 
tobacco to: OLD BRIAR CONTEST, Box 3226, New York 17, N. Y. Your entry must be postmarked 
November 30 or sooner! Contest to be judged by Popular Science. 


(Contest subject to all Federal, State and local regulations. Employees, and immediate families of advertiser, 
solar Science neat are ‘niries become property of U. 5. Te 


OLD BRIAR IS ANOTHER FINE PRODUCT OF UNITED STATES TOBACCO COMPANY 


+ High up, ig wait 7 Dot: An auto smaller than 
jer drnagcdions D4 little compacts. that dat? Here's how. P.114 


Founded in 1472 Vot, 177 No. 5 Mechanics and Handicraft sus. 0. Pat. oF¥. 
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fand at additional mailing offic 
ase matter a 


3 years $16.00) 
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PS Readers 


TALK BACK 


Texas Even Has Monorails 

Your article “Do Monorail Trains 
Make Sense?” [Aug.] made no mention 
of the two lines in Texas: one in Houston, 
the other in Dallas. The Dallas line, 
which is 1,400 feet long with a station 
at each end, is now four years old. The 
Houston line was built a year later. The 
design of the proposed Japanese system 
is very like the one in Dallas. 

Among the faults of monorails, you 
mention sway. As chief mechanic in 
charge of experimental work for five years, 
I'd say this is no great problem. With 
the shock system we use, there is no 
noticeable sway. 

A. G. Cox, Houston. 


Need a Fifth Wheel? 

Arrer enjoying “The World’s First 
Sports Car” [June], I nearly flipped 
when I found a Smith motor wheel com- 
plete, plus some extra parts. I lack the 
means to restore it, so I'd be happy to 
hear from some reader who is in the mar-- 
ket for one. ; 

JosEPH TwoRKOSKI, Macungie, ‘Pa. 


Tail-Flipping Boats. 

THE Boat That Swims Like a Fish” 
{Aug:] reminded me of one used years 
ago on a lake in the backwoods of Cana- 
da. It had a fish tail—or fin—arrangement, 
but was foot-operated. 

There was a wooden pulley on the up- 
right stem, with a turn of small rope 
around it. The rope was led around two 
large spools on the edge of the transom, 
one to the right, the other to the left. 
Across the bottom of the boat was a 
board, and hinged to it with leather 
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hinges were two more spaced-apart boards 
used as foot pedals. Rope from the spools 
ran to the outside corner of the upper 
end of each pedal. This left the boatman 
with both hands free and it was not 
necessary for him to sit in the awkward 
position shown in your photo. The fin 
was pivoted a little back of center, mak- 
ing for a quick changeover on the return 
stroke. 

W. A. Lea, Hollywood, Calif. 


Tune-Ups, Anyone? 

I neap your magazine avidly—and be- 
lieve me, it’s a race to get it before my 
husband’ does. I especially enjoy the 
home-improvement section. We try out 
your ideas on our new house. 

Since taking your “Tune-Up Quiz for 
Car Owners” [Sept.], I've decided to go 
into the car tune-up business. Knowing 
very little about what makes a car go, I 


passed with 90. Pretty good for a female. 
Anybody got any cars to be fixed? 
Barwara Know.ron, Glendale, Calif. 


More Driving Tricks 
“Tricks for Driving Two-Lane Roads” 
[Aug.] reminded me of a trick I find 
useful. When driving at night, I watch 
the telephone poles above the road. Many 
times, light reflected off them will warn 
you of approaching, unseen cars hidden 
by turns and small hills. 
Rowert Taytor, Lancaster, Pa. 


... HAVE a couple of tips of my own 
for driving on two-lane roads in the day- 
time: I always turn on my headlights 
when the sun is behind me. This gives a 
driver coming toward me a chance to see 
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jod paying career in Radio-TV-Electronics may 
be closer than you think — regardless of your age, 
education or present job experience. 


You know about the tre 
TV and electronics technicians. But something per- 
haps you didn’t know is how easy it is to get the 
training that will qualify you for this vital work, 
how quickly you can advance. 
From the very beg 
C.S. course is preparing you thoro 
‘own pace—for an exciting new career. 1.C.S. Radio. 
TV-Electronies courses make electronic fundamentals 
clear, easy to follow. You get personalized guidanc 
{rom' people who know—and can tell 
takes to succeed along every step of the way. 
The 1.C thod makes. it poss 
. You study at hor your spare 
time. Everything you learn is practical, usable. Your 
mastery of Radio-TV-Electronics assures you of top 


ning you will find that yo 
ghly—at yo 


n le to learn 


For Real Job Security—Get an 1.C.S. Diploma! 


pay and real job security in one of today's fastest 
growin 


fields, 
if you would like to break into Radio-TV-Elec- 
ep is to send for your FREE 
e's no obligation ... and there's 
gain. 


Send coupon below for your 
free 1.C.S. Career Kit! 


LC.S., Scranton 15, Penna, 


“Sample Lesson” (math) to dem- 
onstrate the famous 1.C.S. method 


Accredited Member, 
National Home Study Counc) 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 45659L, SCRANTON 15, PENNA. 


{In Hawa reply P.O. Box 418, Honolulu 


(Partial list of courses) 


Without cost or obligation, send me "How to Succeed” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson): 


RADIO BUSINESS 


TELEVISION 
ELECTRONICS 
General Electronics Tech. 
D industria! Electronics 
OPractical Radio-TV Eng’r’g 
Practical Telephony 

GO Radio-TV Servicing 


DRAFTING 


1 Good English 


ee. 


[Cost Accounting 
[ Managing a Small Business 
1 Purchasing Agent 


Di Electrical Drafting 


HIGH SCHOOL 
Dl High School Diploma 


Gi High Schoot Mathematics 


ELECTRICAL 

1D) Electrical Engineering 
Elec, Engr, Technician 
Elec. Light and Powor 


LEADERSHIP 

1G) Industrial Foremanship 

5 Industrial Supervision 
 Porsonnel-Labor Relations 
DB Supervision 


sua, 


Wefhing Houry__AM.to_P.M. 


Canadian teidets send coupon to Inertionsl Correspondence Schools, Canadian, Lid, Mon- 


, Coons 


Special low mecthiy tation tater to members of the U.'§. Armed Forces. 


me. I do the same just before passing. 
CRESCENT OPEN END | fi. csnazing how many drivers will notice 

you-proving it by flicking their own 
AND BOX WRENCHES | ji2'to warn you that yours are on. 
"T/Scr. H. W. RICHARDSON, 
Stead AFB, Nev. 


An Ounce of Lubrication 
Hene’s a suggestion for power-tool 
owners: Many such tools show amount 
of lubrication needed in ounces. This can 
be determined easily by remembering 
that two tablespoons equal about an 
| ounce of lubricant. The measuring divi- 
sions often shown on a quarter-pound 
stick of butter are also handy when meas- 
uring cup grease. 
E. R. Acs, Rockville Centre, N.Y. 


Helpful Hints for Leaning Tower 

Hene’s a hopeful suggestion for the 
Tower of Pisa [“The Leaning Tower Is 
Falling Down,” Sept.]: Put a steel brace 
(A) around its lower section. Attach to 
this two wings (B) of steel bridge con- 
struction, leading parallel in the leaning 
| direction to an underground anchor (C). 
| Run a beam (E) through this and con- 
nect the ends of the wings. 

This should eliminate pressure on the 
structure above and 
give enough support 
to stop further tilt. 
Afterward, recon- 
struction of the 
old foundation (D) 
could be begun. The 
temporary brace and 
wings could be faced 
to suit the tower's 
architecture, and the 
area between the 
wings could serve as 
an entrance. 

G. R. S. Kiem, 
Sacramento. 


Crescent Open End and Box Wrenches are 


drop-forged from special analysis alloy steel, 
precision machined co insure accurate open- | 
ing sizes, and handsomely finished in chro- 
mium plate. These fine wrenches provide 
world famous Crescent quality at popular 
prices. Open End Wrenches are available in 
13 sizes from 1/4”—5/16" to 1-1/8" — 
1-1/4"; Combination Wrenches in 14 sizes 
from 3/8” to 1-1/4”; and Double Offset Box 
‘Wrenches in 9 sizes from 3/8"—7/16" to 
7/8" —1-1/16". 
Sold singly or in sets by Hardware 
Dealers everywhere. 


CRESCENT TOOLS s— 


...I'M_No engineer and maybe I’m 
way out, but why don’t they concentrate 
CRESCENT TOOL COMPANY, JAMESTOWN, Ne Ye | onthe high side, where the terra seems 
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A NEW AND PRACTICAL WAY TO 


Get Ahead Faster 


New | success procram | Gives You Short-Cuts to 


Executive Skills—at Amazing Low Cost! Takes Minutes a Day! 


‘OW — in your own home — you can master the 
fundamentals of success — pave the way (0 2 

Ticher life for yourself 
benefit {rom the most pr 
devised to help men increase 
‘Others have paid hundreds of dollars to learn the 
tested. and proven success secrets available to you 
ihe low cost of only a few 


The New Nelson Doubleday 
PERSONAL SUCCESS PROGRAM 


Month by month, the Nelson Doubleday Personal Suc- 
cess Program wili show you how to develop the basic 
‘executive abilities that pay such handsome dividends 
today. One, by one you'll acquire the important skills 
that mark “the man on the way up"—skills in getting 
‘along with people ~ creating new ideas — understand 
Ing business figures ~ winning new friends wherever 
you go ~ speaking in public — organizing your time 
efficientiy=writing business letters, reports and memos. 

You start with a remarkable memory trainer. Then 
gyery 30 days you will receive anew self-training 
Progress Kit’on an essential success subject. 

There has never been anything like these "Progress 
Kits" available ~ for completeness, authority and de= 
tailed step-by-step guidance. Nothing has been left 
‘ut, The expert business leaders, psychologists and 
educators who planned the Program have included all 
the know-how ‘and actual practice you need. Their 
Simplified new selt-insteuction method enables you to 
gain “practical experience’” in the odd moments that 
ow go to waste every day. 


Sample “Memory-Trainer Kit" only 10¢ 


To introduce you to this new kind of personal achieve- 
ment plan, Nelson Doubleday offers, you a valuable 
“sample kit” almost asa gift, You'll receive a. re~ 
markable 10,000 word handbook — How To Re 

ber Names and Faces ~ that gives you the sec! 
professional memory experts. In the first five pages 
You'll learn one easy trick that will double your mem= 
Ory power ~ overnight. Soon your new “automatic 
memory” for names, faces, facts will win new friends, 
gain recognition on the Job. 


‘As with each Progress Kit in the Program, a set of 
handy practice and application cards accompanies the 
memory handbook to help you “learn by doing.” Slip 
them into the pocket holder provided — for use in your 
spare moments. They've been scientifically planned to 
Add a “real life" dimension to self-insteuction 

‘Along with your memory training material—to help 
you launch your own Personal Success Program—you 
Will receive a complete self-evaluation Aputude Test 


Will you invest 10¢ in your future? 


There's plenty of room for you “‘at the top.” Leaders 
are sought and welcomed more than ever in the busi 
hess world today. To begin qualifying for the opport 
nities ahead, accept the valuable introductory package 
(offered by the Personal Success Program for only 10¢. 
‘There is no obligation whatever —and no salesman 
will call. This is merely a “demonstration offer.” 

If you are delighted with your first kit and wish to 
continue with the Program, you will receive a new 
Progress Kit each month, for which you will pay — 
not the many dollars charged by most “'schools*—but 
only $1 plus small shipping cost. You stop whenever 
you like. Mail the coupon today. The Nelson Double- 
day Personal Success Program, Garden City, N. Y- 


‘START WITH PRE-TESTED “MEMORY-TRAINER KIT” FOR ONLY 10¢] 


{yee TO REESE 


Here's What You 
Get for only 


1. "HOW TO REMEMBER NAMES 3. HANDSOME DESK FILE — pic. 
AND FACES" the selfinavuction tured above, for convenient sfoting 
Rondbook thot inersoves your mem: of your Progress Ki 

ory power up, to 200% ina. few 4. KIT ALSO INCLUDES: 
Soha el Self-Scoring 


2 PoCKET-TRAINER APTITUDE TEST 


ta therpen your mery- 
ory with rel life” practice. Handy 
Pocket holder included. “hidden potential.”” 


G3 _ SENO_onty 106 Toour — STOP WHEN YOU LIKE 
Nelson Doubleday Personal Success Program 

=: Dept. PSB-X, Gorden City, New York 

Tenctose 10 cenis to help cover shipping charges, Send me 
at cate my introductory paceage containing 1), handbook 
tage to Remember Nawnes and Facer" 3) practice and ap 
plication cards: plas pocket Card Holder 3) mandsome desk 
Top rite Case snd 4) Seltscoring Aptitude ‘est 

“After trying the Memory Kit; 1 will write You within tem 
days 1 Sp fon wish to continue sith the Personal Success 
Brosram. If I Go continue: you will send me a new Propress 
Kir each mooth and bill me only $1 each plus.a few cents ship. 
Ping: Lamm not obligated to take any minimum number of Kits 
End i am free'to stop st any time 


Le Prscrin 10s Bont Foromo Softer good In U8." Canada oni 


“Quaker State protects the engine of my 
classic Ruxton, and my new car, too!” one 
of the earliest front-wheel-drive cars, this 
handsome Ruxton Series 1003 has a special 
body by Budd. After 30 years and 75,000 
miles, its straight 8 engine is in superb con- 
dition, thanks to expert care. Car experts 
everywhere depend on Quaker State for long- 
lasting lubrication and complete protection 
for cars old and new. Super-refined from 
100% pure Pennsylvania Grade Crude Oil, 
it is the finest motor oil your money can buy. 


Available most every- 
where . . . always ask for 
Quaker State by name. 


For the name of your nearest 
dealer, call Western Union by 
number and ask for Operator 25. 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA: 
Member Pennsylvania Grade Crude Oil Association 
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to be firma? A counterweight properly 
designed and installed, maybe. Remove 
the extra load on the low side, and add 
it to the high side. If the original lean 
was not intentional, the ground must be 
more solid on the high side. 

Br Mammano, Glendale, Calif. 


...Dm anyone ever try to pump out 
the sand or dirt at one side until the 
tower is level? Or maybe dig in at an 
angle, deep enough to build a basement 
with a solid top that the tower could 
settle onto? 

Gop: Dittey, Phoenix, Ariz. 


Cement under high hydraulic pres- 
sure has been forced under our highways 
to give solid footing to old soft and brok- 
en sections. Has this been tried by the 
Italian Government? 

R. E. ScrumM, Kalamazoo, Mich. 


... I say erect eight cement columns, 
each six feet in diameter, placed octago- 
nally around the tower. From these, ex- 
| tend eight huge girders. Then lift’ the 
| tower upright with a crane and fill the 
| hole beneath with steel-reinforced cement. 

When the cement is dry, lower the tower 
| and bolt it down. 
Guy B. Stacie, Reno, Nev. 


| He Saved $1.96 


Hene’s a picture of my $20 dinghy, 
built from your plans [July]. I altered 


them slightly and added a low front seat. 
It took my wife and me exactly one week 
to finish it (we were leaving in a week 
for our vacation when the magazine ar- 
rived). 

The wood cost us $8.72. Oars and oar- 
locks, screws, nails, glue, and paint were 
another $9.32. So I was still ahead of 
your estimate of $20. 

The kids loved the dinghy, and though 
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Announcing 


THE FINEST ROI-TAN EVER MADE! 


NOW...WITH 


STAYS FIRM AND NEAT 
FROM FIRST PUFF TO LAST! 


Have a fresh new Roi-Tan today—there's a size 
for every taste 


MAN TO MAN, sok a | =A Ri | 
ROI-TAN 


AMERICA’S LARGEST-SELLING CIGAR—AT 10: 
fT Aainen Saar Copan = 


POWERFUL GERMAN BINOCULARS 
...NOW HALF PRICE .. 


AMAZING BARGAIN from America’s greatest 

porter of German binoculors—regular price $9. 

now given away for half price—only $4.94 complete. 

This high power German binoculer is not @ cheop 

imitation but the real thing—big, sturdy, with true 

crystal lenses, some type os used in $100.00 instru- 
ments! ZOOM model—you enjoy sharp views 
even in moonlight. No fuzziness. No distortion. 
No eyestrain. 


‘Super Features for Lifetime Fun! 


Germon Binoculars 
SPECIAL DELUXE MODEL only $2.00 more 


LESS THAN HALF PRICE! 


FAMOUS 


DACRON INSULATED SWEATER ICE KING eg. $19.95 
—Warmer than Heavy W: DACRON INSULATED Y-y-) 
' 2Piece UNDERSUIT to ea 


Feel Warm at 
70° below zero! 


Enjoy cory comiort all wi 
{reel weather! ‘Wear vent 
ine we 


Insulated Booties 
Warm as Toast! 


zo Boerner 


with specie Werth 
clit Shipped fe a ty 
iy, S98 for 10 windaws Add 226 3. F0 Yo! 

. 74—complete kit with tope. der 2 Triple Gard suits an 

$2.20 Special Offer fi*sniy Yetse on ¥ 


iy ea 
Send ‘check, eash ‘or moncy order for prompt delivery. CO! 


> oners 10 THORESEN INC., Dept. 7-M 


‘New Yor 


— 
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Are You 
“STANDING 


STILL” on your job? 


You can justify a real pay raise and a 
better position—by makingonesimple 
move—the move that opens the way 
to more earnings and promotions— 
practical training. 

If YOU are “standing still” on your 
job—no promotions—only token in- 
creases in pay—then you had beter 
do something about it. You know 
that if you are untrained, your chances of getting ahead 
are slim. NOW IS THE TIME TO PREPARE. 


WILL RECOGNITION COME? 
The only answer, as you know, is that success dees come 
to the man or woman who is really trained. LaSalle has 
provided the "key to success” for many thousands of 
ambitious people who have sought our training for 
more than fifty years. 

Ger all the facts, Investigate the opportunities in 
your chosen field, It costs you nothing to learn about 
LaSalle’s proven and tested accredited correspondence 
courses in the major fields of business as well as high 
school and technical courses. You can train in the 


In University, A Correspendence Institution, Dept. 183K, 417 S. Dear! 


SAME OLD 


privacy of your own home, progressing at your own 
rate. You lose no time from work, and your instruc- 
tors guide you every step along the way through 
our famous Practical Problem Method. Low cost— 
easy terms. 

Don’t let promotions pass you by—do something 
TODAY about your future. 


The coupon below is for your convenience, Simply 
mark the program in which you are most interested, 
and mail at once. We'll send you, without obligation, 
free booklets describing that field together with the 
opportunities and what you must know to bea success. 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


mm, Chicago 5, I. 


without cost or obligation, FREE catalog and full information on the field | have checked below: 
oration Law & BUSINESS MANAGEMENT MANAGEMENT COURSES [1 Stenotyp 


Principles of Management [1] Bosic Management 
Paychology in Business C) Production Menogement C] Home M 
Di Setting & Soles 


C Low of Contracts 
Insurance Low 
Gi Cloim Adjusting Low 


hi 
PA Training [peepee ery 


Complete Accovating 
TRAFFIC CG Basiness Low 1 
TRANSPORTATION [1 Busines Low It 
Organization & Mgt. [] General Low 
lassficotions, Rates] First Yeor Low 
‘ Toritfe 
Ci Teamportation Agency 


Nome.sseressereeeeres 


Addrest. 


Timachine shorthond) 
Coons 

Bese esos General Cetra Course 
1) Science Course 

1 Mechonical Course 
DENTAL ASSISTANT 

1 Dental Ansitont 


TECHNICAL COURSES 

1) Ato Body Fender 
Retr % 

ee etitonne 

Ci Generol Business Course) Diesel 

Digh Schoo Dipioms— C] Drofing 

Ti Commarsiol Course] Welding 

Di Secretriol Coune __C] Motor Teun 


CHECK THIS COUPON AND MAIL 
TODAY...SURE! 


New Dexall 
Caulking Compound 


* Caulks stucco, wood, concrete, 
brick, stone. 


* Permanently elastic. 


» Easy-to-use cartridges. | 


Tough seal lasts for years! 


DESHLER PRODUCTS, INC. 
Deshler, Ohio 


Fast, easy, foolproof way 
to repair wall cracks! 


New Dexall 
Patching Paste 


+ New, improved, ready to use, for 
plaster and wood. 


* Won't crack; water-resistant, 
smooth, easy-working. 


= Dries fast, anchors 
firmly, sands easily. 


At paint and hardware stores everywhere. 
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the oarlock position looks awkward it 
handles very well. While we were put- 
ting it together, my wife said, “You 
know, this building something really is 
fun, isn’t it?” I couldn’t agree more. 
‘A. L. Ivey JR., Richmond, Va. 


FIRST First Sports Car 


Tue frisky little car Mr. Fry asks 
about in your September letters column 


| was built by the Waltham Mfg. Co. (no 


connection with the watch company), 
and called the Orient Buckboard. 


@e 


In 1904, I undertook to drive a Buck- 
board from Boston to Chicago as a pub- 
licity stunt for the maker, but didn’t get 


| across the state by the time my vacation 


was up. It was a good little machine, but 
I was a very poor mechanic. 
Hr Suey, Nuevo, Calif. 


...Txe Orient Buckboard is the car 
Mr. Fry remembers. It was made by the 
same people who made the Orient bi- 
cycles. Later the company was taken over 
by Charles Metz, maker of the Metz car. 

H. F. Wurrnry, Southbridge, Mass. 


...Tss car was made by the Orient 


| Bicycle Works in Waltham, Mass. It 


dates earlier than 1905, more like 1898 
if recollection of my mother’s tales serves 


| me. She told of riding on the Buckboard 


when she was a little girl. 
Frank Datey, Fenton, Mich. 


... Bui by the Orient Cycle Co., the 
Buckboard was popular during 1905-1910. 
Some had DiDion motors. 

T owned an Orient motorcycle built for 
motor pace races. It had an Aster motor 
built in France. A friend had a five-place 
bicycle made by Orient. This was used 
for pacing solo riders. 

During 1911-1916, Orient’s Metz came 
out. This job had a friction transmission 
with chain drive to each rear wheel, and 
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Electronics 


by Practicing at Home in Your 


‘WITHOUT EXTRA CHARGE - 


ive you actual practice 
“TV receiver or broad- 
casting circuits and equipment. 
All equipment is yours 
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Radio repair ahop. Now 

m Engineer for 
wire." §WiWortk: 
‘MAN, High Point, Nu 
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LSM “TV sets. Color TV promises 
fomdet added opportunities. For the 
there are good jobs, bright fu- 

lo-TV Servicing or Broadcasting, 

PLUS opportunity is the ideal 

combination for success. So plan now to get 
into Radio-TV. The technical man is looked 
up to. He does important work, gets good 
pay for it, Radio-Television offers that Kind 
Sf work. NRI can supply training quickly, 
Without expense of going away to ‘school 
Keep your job while training. You learn 
‘at home in your spare time. NRI is the 
OLDEST and LARGEST home study Radio- 
‘TV school. Its methods have proved success- 


NRI training is practical pets quick results, 
Easy to understand, well ilustrated lessons 
teach you basie principles. And you LEARN: 
BY-DOING by practicing with kits of equip- 
‘ment which “bring to life” things you study, 


Find Out What NRI Offers 
NRI has trained thousands. for succesful 
careers in Radio-TV: 
you lke. Diploma when )u graduate, Mall 
Soupon now. Paste it on a posteard or mail in 
‘envelope. ACTUAL LESS Also 
Page catalog that shows opportunities, shows 
equipment you get. Cost of NII courses low. 
Ena terme NATIONAL RADIO INSTITUTE, 
Dept. OMB, Washington 
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ONE SIMPLE 
ADJUSTMENT TO YOUR 
HOLLEY CARBURETOR 


If you are getting poor idle or unsatisfactory 
fuel economy, one cause may be improper fuel 
level in the bowl, Because of the accessibility 
of the adjustable needle and seat arrangement 
on Holley 2-barrel and 4-barrel carburetors, 
Lock 
3 


CREW 
ee 
NUT 


Lock 
icREW 


Sm tase 


Ho spystine 
Qaasner 


VALVE & 
SEAT ASSY. 


it's a simple matter to check ‘the fuel level. 
Here are the easy steps: (1) Make sure the 
car is on level ground, then start the engine. 
(2) Remove the sight plug to check the fuel 
level in the bowl. (It should just reach the 
lower lip of the sight plug.) (3) If the level is 
too high or too low, loosen the lock screw with 
a screwdriver. Turn the adjustment nut clock- 
wise to lower the fuel level—counter-clockwise 

it. A 1/6 turn is the equivalent of 
1/16-inch wet fuel level in the bowl. (4) Operate 
the engine until the fuel level is |, then 
recheck level at the sight plug. Be sure to 
replace the sight plug. This adjustable needle 
and seat arrangement is one of many important 
developments of Holley's continuous research 
and engineering. There are, of course, other 
causes of unsatisfactory idle and economy. 
If this simple adjustment does not correct the 
trouble, your Holley dealer will be glad to make 
a thorough check of the carburetor. 


kok ok 


When you make your own carburetor or igni- 
tion repairs and parts are required, be sure to. 
use genuine Holley parts. Your ‘Authorized 


Holley Distributor or Dealer, listed 
Yellow Pages, has a complete stock of Holley 
carburetor minor over-haul kits, tune-up kits, 
ignition parts, and brand-new replacement 
carburetors priced competitively with rebuilts. 
are engineered and built to exacting ori 


inal equipment standards. It will pay you to buy 
or specify Holley Parts. 
THE 
COMPLETE LINE 
OF CARBURETION 
and 


G. ct 


11955 E. Nine Mile Road * Warren, Michigan 
ORIGINAL EQUIPMENT MANUFACTURERS FOR OVER 55 YEARS 
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an engine similar to the Model T Ford’s. 
A Metz Sporter, on the order of a Mer- 
cer, had wire wheels and could do up to 
50 m.p.h. on the level. 

H. R. Hotsroox, Portsmouth, N. H. 


... THE Orient Buckboard had no fifth 
wheel. It carried its engine behind the 
bucket seats. 

In 1900 I had a small part in the first 
international automobile road race—Paris 
to Berlin. I’ve been connected with the 
automobile industry ever since. 

JoserH Scuaerrers, New Bern, N. C. 


Forerunner of the Falcon 
‘Tue car you call Falcon’s forerunner, 
and which you claim was never produced 
[Henry Ford’s Weird Old Engines,” 
Aug.) is a Vedette. This car was pro- 
duced by “Ford of France,” 1949-1954, 
with slight grille changes. It was dropped 
when Simca bought out the company. In 
"55, Simea produced the Simca Vedette, 
a car similar to the English Consul—but 

the real Vedette had died. 
PatRIcK MANDEFIELD, Montreal. 


Bypassing Alexander 

‘Tue boys who set up an amateur tele- 
phone system [“PS Readers Talk Back,” 
Aug.] reminded me of a similar system 
I constructed. I used an amplifier, only 
two speakers, a double-pole, double-throw 
switch, and an output transformer from 
an ordinary AM radio. 

‘The speakers were wired, one wire to 
the ground of the amp, and the other wire 
to the DPDT switch, as shown. Then 


I crossed the wires to the opposite side 
of the switch. One of the center terminals 
of the DPDT switch was connected to 
the ungrounded terminal of the output of 
the amp. The other center terminal was 
connected to the four-ohm side of the out- 
put transformer (either wire). One of the 
wires on the 2,000-ohm side of the trans- 
former is connected to the led 
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| side of the input of the amplifier. The 
| remaining two transformer wires are con- 
nected together. The switch reverses the 
| speaker connection to the amplifier so 
| that one is input, one output, and vice 
versa. Only two wires are needed between 
the master and the remote. I used a 12- 
watt amplifier for the power. 

I mounted the master (speaker, switch, 
transformer) in a cigar box and ran two 
wires to the remote, a short shielded ca- 
ble to the input of the amplifier, and one 
wire to the ungrounded side of the out- 
put terminals. These five wires all came 
from the box. 

Frep Garner, Marinette, Wis. 


Later Than She Thought 

Tue lady who wants a bottle opener 
built into her refrigerator [“I’d Like to 
See Them Make,” Aug.] is not the first 
to think of this one. Norge has put an 
opener on at least one model. 
- | Gary Gossincer, Detroit. 


. Ler me quote from the manual 
that came with our refrigerator: “All 
International Harvester refrigerators are 
equipped with a built-in bottle opener 
on the door strike.” Ours also has a mag- 
net that keeps the caps from falling to 
the floor. 

G. W. G. Ropier, Springfield, Mo. 


Unmarked Cop 

I was tagged by a cop in an unmarked 
car while driving through Pennsylvania. 
‘This was a real ringer—the car was his 
own, and so was his uniform. He was wear- 


ing an old winter hat and a raincoat, and 

needed a shave. It was impossible to tell 

he was a police officer. But I paid. 
Wiiu1aM Gitpone, Conneaut, Ohio. 


Preserving PS for Pacific Loggers 


My wire runs a small reading center 
at the Tungao logging camp and it was 
her idea to bind your magazines. Many 


CONTINUED 


LEARN KARATE AT HOME 


faster this easy picture way! 


Karate Course 


for WOMEN! 
‘Yours at NO Extra Cost! 


GIANT 6 FOOT 
Si] PRACTICE “DUMMY 


Smet uhoerapbats enh 
{rade bond stock. Fels for eaay 
Serge sprebere. The Kara 
FREE with “Super Karate Made 
Euan” NOT of 


FRE & 


Karate “Fortifier’ 


Stzenthens Hand, Writs, 


BETTER...FASTER THAN JUDO 
Turns Hands, Elbows and Feet Into Deadly Weapons! 


Nw you cag earn KARATE fast-right in your own home! You can learn 
‘SUPER KARATE-the deadliest art of seif defense known to mankind~in 
just weeks. A big illustrated book, just published, makes it simpler than ever 
before—so plain that even a gir! or schoolboy can learn Karate quick, This new 
book is called, "SUPER KARATE MADE EASY.” Over 200 actual fighting 
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of the unbound issues were lost and we 
found. that some folks didn’t take care of 
them very well. As you can see, I have 


made two nice books of the issues for 
1957. 

The camp lies on the Agusan River. 
Rafted logs are towed by launch down- 
stream to our mill. We'd be happy to 
have readers send us books and maga- 
zines for our library. 

Feure T. Jimmera 
Tungao Logging Camp 
Butuan City, Mind., P. L 


Another Vacuum-Engine Buff 
Your pictures of the rotor [“Adven- 
tures with an Old-Time Engine,” Aug.] 
stopped me cold. It was like looking at 
an old friend. I was given a vacuum 
rotor for my birthday 42 years ago, and 
had it up to about a year ago. I finally 
broke down and gave it to a young friend. 
The motor still runs and looks like new. 
I know how Harry Walton felt when 
part of the lettering on the nameplate 
came off—the same thing happened to me. 
Tell him that his assumption that the 
whistle had a lock nut on it originally 
may be wrong. Mine never did. The water 
jacket between the oil part and the whis- 
tle should be full of water. It gets hot 
and steams and makes it more fun to run 
the motor. It also saves the cylinder. 
L. D. Cuapman, St. Louis, Mo. 


Watch Those Turn Signi 

I wonper how many other drivers have 
noticed the appalling increase in the 
number of auto turn indicators that fail 
to cancel? There was a time when the 
indecisive hand signaling of females in- 


| spired a raft of jokes and irritated mut- 


ters of “she’s going to do something; go 
CONTINUED 
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right, go left, or maybe up or down.” 
Today, with the mechanical signals giv- 
ing false information, the joker ahead of 
you blinking for miles may well be male. 
Since we can’t depend on drivers to 
replace or repair faulty indicators, or— 
heaven forbid—expect them to return the 
lever by hand, can’t somebody turn out 

a more dependable gadget? 
M. E. Cooper, Chicago. 


Short Cut Too Short 
Your Short Cut on “How to Make a 
Scaffold Anchor” [Aug.] is a good idea 
but omits two safety 
rules: Never rest a 
scaffold on top of 
ladders but insert it 
between steps so you 
can’t step off an end. 
Clamp or otherwise 
fasten the scaffold to 
the ladders so it can't 
be readily shifted 
out of place as you 
work. 
F. A. Coxsury, 
Dracut, Mass. 


Coffee Brewer Brews Up a Storm 

‘Tue automatic coffee machine you call 
a “German invention for restaurants” 
[Aug., p. 75], actually is an American 
invention. It brews a cup of coffee from 
fresh grounds and serves it within 10 
seconds after a coin is inserted. 

We sent one of our portable machines 
to the International Restaurant Show in 
Hamburg, Germany, where the photo- 
graph you showed was taken. Apparently 
it was incorrectly captioned there. 

K. C. MELIKIAN 
Rudd-Melikian, Inc., Hatboro, Pa. 
Gus Didn’t Paint the Picture 

In “Gus Tangles with Lightning” 
[Aug.], your picture shows the rear end 
of a '57 Ford (Fairlane emblem, rear 
fins, round tail lights, cutaway bumper). 
Then you say that Gus tapped the ter- 
minal clamps down on a six-volt battery. 
Every ’57 Ford that I've seen has a 12- 
volt system. 

J. J. Haut, St. Louis, Mo. 


...ONE point eludes me: How could 


a “hot wire,” falling on a car not ground- 
CONTINUED 


Anyone can put Wahoo "Clip- 
On” Chains on a car in 30 sec- 
onds—15 sec: per wheel! The 


chain with fs 
around tire, 


First New‘ Ided since chains Were Invented! 


prongs of V; (2) loose end of 
jener-plate is pulled 
nd (3) prong on 


light trucks at one low price— 
$14.95 per set. Adjustable—one 
set fits both regular and snow 
tires. Satisfaction guaranteed or 


secret is a rigid steel bar in the 


illustrations above (1) V-bar is 
inserted behind wheel, with axle 
and brake drums fitting between 
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Wahoo UUD-U 


Stava Mfg. Co. 


outside chain is inserted in open- 
ing on fastener-plate and presto! 
chains locked in place. No 
need to jack up wheels even when 
rim-deep in mud or snow. Avail- 
able in sizes to fit all cars and 


/ Chains 
" Wahoo, Nebraska 


money cheerfully refunded. 


‘one set of "Clip-On" 
its 


City & State. 


What's so special about the Buick Special? 


The a 
yet bigger 
Special 
pride of 
and. case 


nswer? F 


‘erything! Smaller than big, 
small, this Buick 
ves you the room, ride, go and 


I-new 


costliest cars with the savings 
the small, Here's how Buick 
achieved this engineering miracle: 


ENGINE: Revolutionary. The Fireball Alu- 
minum V-8 is a water-cooled engine made 
almost entirely of aluminum, Its 487 horse- 
power per pound gives you the industry's 
highest horsepower to weight ratio. Per- 
formance? You can go from a standstill to 
expressway 


speed as safe and sprightly as 
in many a full-size car. Economy? With all 
its go, the Special is right up there with 
the compacts for gas savings. 


TRANSMISSION: Exceptionally lightweight, 
automa with aluminum 
nd many aluminum parts. It works 
1 path” principle. When cruising, 
about 70 per cent of the driving forces go 
through a turbine torque converter and 30 
per cent through a planetary gear set. This 
way you get the go and gas savings of geared 
transmission with the smoothness of tur 
drive, And for stick-shift levers there's an 
action-packed _Synchromesh 


transmission* 


housing 
on a “dua 


transmission 
that’s as delightful for gas savings as it is 
for git. 


PROPELLER SHAFT: The Special’s new Hide. 
Away drive shaft lowers the hump, gives 
more fl nd 
dle,” 


1 floor space, greater foot roo1 


softer seating for the "m 


nin the m 
" universal joint 
keeps driving power flowing to the differ- 


A special “constant velocit 


ential with perfect smoothness, 


SUSPENSION: Here's a 


in new-size 


real luxury feature 


s — full-coil suspension — the 
same type used on the full-size "61 Buicks. 
Front stabilizer bar and a new 
rear mounting stabilize the 


link-type 


ride perfectly, 
giving flatter cornering and a smooth “all- 
day” ride. ‘The Special also uses the same 
hydraulic shock absorbers, front and rear, 
as the larger Buicks. 


BODY: Full, unitized construction. It’s tight 
and. snug. y fi 
dead weight for extra gas savings. 


MODELS: and 


an amazingly roomy four-door station wagon 
with convenient full-height liftgate. 


SEE FOR YOURSELF how beautifully and 
skillfully Buick engineers have combined 
the best of two automotive worlds — the 
big and the small. See your Buick Special 
dealer this week. *Opiional at extra cost, 


Absence of bh 


cuts 


handsome four-door se 
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ed, “glare fiercely, then subside, arc- 
welded in place”? 
P. M. Kaurs, Colorado Springs. 


...IF THE couple in the car were safe 
because of the tires, then the car did not 
have a ground; hence it wouldn’t seem 
possible for a live wire to arc enough to 
weld to the bumper. 

T. F. Watts, Charlotte, N.C. 


At the time of the wire’s initial contact, 
tires and pavement were dry. When it 
rained, tires and pavement were wet with 
mineral-rich drippings from the dirty car, 
providing an electrical path to ground. 


Oil for Electric Clocks 

‘THerE’s an easier way to restore the 
sealed-rotor motors [“How to Fix Electric 
Clocks,” Sept.] than by squirting oil 
through a hole in the side. Put the motor 
in a steel cup containing just enough 
light oil to cover it. Heat the oil until you 
see bubbles coming out around the pinion. 
Now turn off the heat and let the oil be 
drawn back into the housing to fill the 
space left by the expanding air. 

This treatment has put my kitchen 


~ 


New from Wolverine! 


Most comfortable ever! W. 


clock back on its feet for an additional 
six months’ service each of the three 
times I have used it. 

Mose MaLterre, Chattanooga, Tenn. 


Full Circle 


Bac in 1914, I worked on a walking 
dredge similar to the one you pictured 
(“Tanks That Walk and Jump,” July]. 


This machine had egg-shaped gears that 
drove the crank connected to a leg and 
[Continued on page 64} 


ho pound less than ordinary 


work shoes. Their exceptional lightness is so easy on the feet. 


WORLD'S 
LIGHTEST 


Uppers are flexible elk-tanned leather . . . soles are springy, 
oil-resistant, neoprene cushion crepe, nearly three-quarters of 


‘on inch thick. Steel shanks, of course. And smart sports styling 


SERVICE SHOES 
WOLVERINE / 


ROCKFORD, MICHIGAN 


plus handsome Burgundy color add good looks to the comfort. 


Service Oxfords Work Shoes 


Boots 


Safety Shoes 
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Courses in Radio and 
Electronic Fundamentals — 
TV Servicing - Color TV - 


RCA Institutes, one of the leading technical _ 
institutes in the United States devoted exclusively 
to electronics, offers the finest training-at-hom. 
‘The very name “RCA” means dependal 
and scientific advance. Practical work wi jour 
very first lesson. Pay as learn. No monthly 
installment payments. You pay for your next study 
group only when you order it. Remember, in 
electronics, the more you know the higher you go! 
Licensed by the New York State Education Dept. 
RCA INSTITUTES, INC., 
‘A Service of Radio Corparation of America 
1350 West Fourth Street, New York 14, N.Y. 
The Most Trusted Name 


in Electronics 


comprehensive. trini 
Evening tlories. Free 


in Tele Elec 
ment Service. Catalog free on reauesh, 


icky ac Scr ty hla ea te 
[ grea es tk hy ] 


SEND FOR THIS FREE 64-PAGE BOOK TODAY? 

in = 

| RCA INSTITUTES, INC., Home Study Schoo! Dept. PS-NO 
350 West Fourth Street, New York 14, N. Y. 

| Please rush me your FREE illustrated G4-poge book describ- 


fog poor clecrcte taining proprome’ Ne obligeions No 
| sofesmon will cll. 


Conadions—Take edvantoge of these same RCA Institutes 
courses at no additional cost. No postage, no customs, no 

‘Send coupon to: RCA Victor Company, 
Royalmount Ave., Montreal 9, 


GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS 


AMAZING SCIENCE BUYS 


‘See the Stars, Moon, Planets Close Up! 
3 ASTRONOMICAL REFLECTING TELESCOPE 


80 to 190 Power—Famour Mt 


ha 


\ 


us 2 
You! 


= 


ASTRONOMICAL TELESCOPE! 


‘New Vibration Free Metal Pedestal Mount 
With tis scope yuu cam ore everthing as aboxe 


ony 


hon OF HEAVENS 
owe PRLENcORE’ ROOK. shipping weight 28 I 


$79.50 


pe este ee ee caulbped with Hlectie Clock Drive 
took No. 68,10 econ $100.00 f.0.0. Barrington, NJ, 


ANALOG COMPUTER KIT 


eset 
wi, 2 
NEW BINOCULAR-TO-CAMERA HOLDER 

For Exciting Telephoto Picture 


P| un hea semerner eng 


BUILD A SOLAR ENERGY FURNACE 


‘A t¥sinatng new Ged Busld your own, Solar Furnace for 
experi any practleal ‘uses. Bas)! Inexpensive} 
(Ua acrnvsroodt We furnish Instructions, This sum Domersd 


frumaee will generate. terrific heat=-2000°" to "S000" 
Fuse epamel val, "ets pape alae tn. Sconds. Uae Cur 
Stock" No. 70.190-8 resnel Lens 00_Pestoald 


ASTRO-COMPASS AND TRANSIT 


War surplus! Astro Compass alone cost 
Gove, $13. We have added & Sighting Level 
to Improve Weraathiy: Hundreds of es fa 
carpentry, brick laying, foundation wor 
Erasing, lerlgation or dfainage. Much below 
Gort of ordinary. surveying instruments, 
Fens Yor'do-itYouraelters: 10M" hah 
jong. 4" wide. Adjustable leveling platform 
OP spirit levels for allgning-also. spirit 

lin aighting attachment. A tremendous 
rain, 


$19.95 poste 


STOCK NUMBER 
EDMUND SCIENTI 
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SEND CHECK OR MONEY OF 


¢ co 


-for FUN, STUDY or PROFIT 


SPECIAL! SPECIAL! Terrific 


juy! American Made! 


OPAQUE PROJECTOR 


JEWELRY 
A Dexstling ™ 


projets, Wluneations up to 37x SY" and, 


Colort 


elke color ine 
‘oii 


Take Telephoto Shots Thru 
7x50 MONOCULAR 
‘This te Ane quailty, American mage tn: 


For Boys—Girls—Aduitst 


icing 


00 Postpaid 


t 50-150-300 POWER MICROSCOPE 


FREE CATALOG-N 
128 Pages! over 1000 Bargains! 


Complete, tine 
Stscmibied Triescopes Also buses 


REQUEST CATALOG-N 


EASY PAYMENT PLAN AVAILABLE! DETAILS WITH CATALOGI 


ER... SATISFACTION GUARANTEED! 
BARRINGTON, NEW JERSEY 


By Martin Mann 


The month in science 


Making the bombs safe. Last summer an A-bomb-loaded Bomarc 
missile burned up on the ground at McGuire Air Force Base, 
N. J. alarming citizens all around. Suburbanites 100 miles away 
were saying, “An A-bomb exploded down at McGuire.” 

It didn’t explode. And it couldn't explode. That’s the reassurance 
from the Army-Navy-Air Force-AEC people who worry about 
such things. The worry is real: Bombs are now in the air and on 
the ground the country over (for the latest defense plan, see p. 94). 
The experts say there’s less than one chance in a billion that any 
American nuclear weapon will go off unless the President of the 
United States orders it to. They have now revealed some of the 
elaborate precautions, which allow for three main possibilities: 
1, A bomb falls on friendly territory by mistake—a plane crashes 
(that’s happened), a bomb drops loose (that's happened), fire or 
non-nuclear explosion reaches a bomb (that’s happened), or an 
ICBM goes astray (not yet, but possible). 

2. Somebody accidentally pushes the wrong button. 


3. Somebody's trigger finger gets itchy and he intentionally 
pushes the buttons when be ie not supposed to. 
The mechanical precautions, surprisingly, are the simplest and 
surest. A nuclear weapon can be burned, blasted, or smashed 
without going off. There may be an explosion, but it would be 
an ordinary chemical explosion—dangerous, yet hardly in the 
same league with a nuclear explosion. This protection comes 


WHY AN A-BOMB GOES OFF WHEN IT IS MEANT TO— 


Wr BLANKET Ay 


235 08 
PuUTONIUM 


1. UNARMED BOMB... 2. 15 ARMED AND DETONATED THT DPLODES., 4. AND TRIGGERS FISSION 
BUT CAN'T GO OFF WHEN IT IS NOT MEANT TO 


NUCLEAR MATERIAL SCATTERS. 
1 stg of Fee SED 
TCA, ‘ 
° ese 
ae? od 
| 
U235 on Dearne fer 


- 
PLUTONIUM 


” 


s 
a“ 


1 UNARMED BOMB... 2. 1S INVOLVED IN FIRE OR CRASH 12. THT MiGHT EXPLODE 4. BUT THERE 1S NO FISSION 


from the very nature of the atomic bomb (which is also the 
trigger for the hydrogen bomb). 

To make U 235 or plutonium atoms split, you have to pack 
enough of them close enough together (the “critical mass”). ‘The 
bomb does this by encasing a fisthal of these atoms in TNT. When 
the TNT blows, shock waves squeezing in concentrically com- 
press the fistful to critical size—whammo! If you remove a 


continues 95 


The month in science continuea 


section of the TNT casing, explosion of the remaining TNT just 
scatters the nuclear material—without fission. 

This fact is used to prevent premature blasts. For example, one 
section of TNT casing may be mounted separately, away from 
the nuclear material. It moves into detonating position at the 
latest possible moment. 


The detonation system is electrical, and the batteries are not 
even kept in the bomb ordinarily. There are a whole slew of 
buttons to press, in sequence. Many of them have to be un- 
locked—pins removed, seals broken, padlocks opened. Some 
switches are way down inside the works—the bomb has to be 
partly disassembled to set them, then reassembled. The final 
switch won't close until the bomb is falling on its target. 


None of these schemes would protect against a zealot. So crews 
are carefully selected—steady, intelligent men who can carry out 
orders precisely under pressure, but no geniuses who are con- 
vinced they can do things better than the way it says in the book. 


The crews are watched—anyone who gets into woman-trouble or 
money-trouble (which might cloud judgment) quickly finds him- 
self on a new assignment. And finally, nobody ever approaches a 
nuclear weapon alone. Even if he did, he couldn't fire it alone— 
it takes at least two men (usually more), 


Lightships out. The old red-hulled lightships that guide mariners along 


coastal approaches are on their way to the scrap yard. In their 
places wil rise Texas Towers, the man-made islands originally 
developed for oil prospecting in the Gulf of Mexico. The Towers 
are better and cheaper: 


> The lights will be higher (so 
hey can be seen farther off), 
and they won't bob. Fog sig- 
nals can be aimed for better 
effect. 

> Towers can be accurately po- 
sitioned—and won't drift. 

> They hold more electronic 
gear. 

> They can be manned by a 
smaller crew (five men). 

> They should last half again as 
long as ships. 
The towers are steel platforms 
with legs set into the ocean 
bed. Men and machines are 

housed in a deck about 60 feet above sea level. There’s a heli- 

copter landing pad on the roof. The light sticks up 75 feet higher 

from a tower on the tower. 

First of the light towers will rise in Buzzards Bay, at the southern 

approach to New England’s Cape Cod Canal, early next year. 

The framework will be assembled on shore, towed on its side to 

the site, then tipped upright by a derrick barge. 


vor 6 


ELICOPTER PAD 
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Superior’s New Model 70 UTILITY TESTER® 


FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS- AUTOMOBILES -TV TUBES 


As an electrical trouble shooter the Model 70: 
© Will test Toosters, Irons, Broilers, © Will measure current consumption 
Heating Pads, Clocks, Fons, Voc- i 
vom Cl 
Lomps, Fl 
Thermostats, ee. 
TY tubes for open file 


cents, Switches, @ 


deteing circuit will ine 
‘i from ero. ob 
te'3 mepohme (2,000,000 ohms). 


INCLUDED FREE!! 
This practically © can 
Sant touhe slecirety: Learn by 
ina 
= weed the following petal at 
dust i porto 
= a cee?» simpited 


ets gmpliied, Wt 
‘= Hiow to measure. volt: 


lea specie tube (or 


«How to trace trouble tn the electrical clruits and 
arts"in ‘automobiles and trucks 


[Ser eet la 


.EEBeunrs imple prredure 


Only va» 


You don’t pay for the Model 70 un + privacy of your home! Model 70 ix 


SHIPPED On APPROVAL 
NO MONEY Y WITH ORDER — NO C0.D. 


3849 Tenth Ave., New York 34, N. Y. 


‘balance at rate of $4.00 per 
month for 3 months—No 


‘satisfied, return to us, no 
explanation necessary. 


PS Puzzlers By Joan Steen 


Some bafflers to bait bright 


minds ... Answers on page 240 


But Which Man Voted for Jones? 


ITH the election, we thought you'd 
like to tackle a little voting problem: 

The Board of Elections in a small 
town consists of five men: Smith, Jones, 
Brown, Peters, and Thompson. At their 
first meeting this fall they were sitting 
at a round table in the above order and 
decided to elect a new chairman. The 


THREE auickies—no fair dawdling 
over them: 

1) Ina poor Asian town of 20,000, five 
percent are crippled and wear only one 
sandal, half the rest go barefooted. How 
many sandals are worn in all? 

2) Is it possible for two men, wholly 
unrelated, to have the same sister? 

3) Over the breakfast table one morn- 
ing toward the end of November, Ted 


<U) 


HERES a puzzle that will test your mechan- 
fulness: 


ical resourceft 
You have a pair of line shafts in the 
ning parallel, side by side. Shaft 2 is to 


in the opposite direction to Shaft 1 by means of a 
belt. You reject the usual crossed-belt arrangement 
(above) since it’s too wearing on the belt 

‘What fix can you come up with if you limit your- 
self to a belt and pulleys only? Can you figure it 


out without using pencil and paper? 
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first ballot was a stand-off. Each man 
got a single vote. No one voted for 
either of his neighbors, or for himself. 
The second time around they stuck to 
their original choices except for Brown, 
who now voted for Thompson. Thus 
‘Thompson became chairman. Now who 
voted for Jones on the first ballot? 


White said to his wife, “Think I'll cut 
down on my smoking. Beginning today 
I'll smoke 13 cigarettes a day, but every 
third day I'll cut down to three. I'll see 
how it works—at least until the end of the 


” his wife said, “why not make 
it 10 a day—it comes out the same.” 

She was right, of course, so what day 
of the month must it have been? 


shop run- 
be driven 


VER notice that seven 

pennies can fit together 
in a perfect cluster—six 
outer ones just touching 
each other and all hud- 


CONTINUED 


Delco’ goin' 


Chevrolet—Pontiac—Oldsmobile—Buick—Cadillac 
—GMC Truck .. . will be “Drivers? Choice” for "61. 
(A demonstration drive will quickly show you why!) 
Delco Battery is original equipment on each of these 
fine GM products . . . and the best replacement 
battery for all popular American cars. General 
Motors starts with Delco . . . and so will you! 


Delco Battery... best to START with ... best to STAY with. / 


PS Puzzlers 


continued 


dled about one in the mid- 
dle? Try it. 

Now suppose you have 
only six pennies, arranged 
in two rows. Can you still 
make a perfect ‘ring of 
them without the anchor 
coin in the middle? (You 
should be able to drop a 
seventh penny inside so 
that it just touches the 
others.) 


he lost 


Puzzle of the month 


ERE’S a version of Sam Loyd’s 
“Convent Problem”—one that be- 
longs to a class that sound impossibly 
paradoxical. There is a legitimate an- 
2 swer. 
Some boys at Adams School live in 
a dorm that dates back to the time of 
the school’s founding. It’s a square 
three-story building with the boys’ bed- 
rooms on the top two floors. There 
are six windows on each side, eight 
bedrooms per floor. The top floor, how- 
ever, has more beds and can accommo- 
date twice as many boys as the second 
floor. The founder, an eccentric school- 


Answer to last month's P-O-T-M: A, B, 
and C had amassed points for first, Sec: 
ond, and third places in field and track 
events, A got 22 points; B and C, both 9. 
B got first in javelin-throwing. Who placed 
second in the 100-yard dash? 

+ Not so ible, really. 
the points. They total 40. iow ie and 
C were the only contestants, so they must 
have split up first, second, and third places 
in any event among themselves. We as- 
sume further that each event was scored 
the same way, with whole number values 
{ Gading down from first to third place. 

‘ou can then make a table of the possible 
combinations: 

2 


Number of event BEE 


Points per event [20 
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MILING SAM, a used-car dealer, sold two cars 

for $600 each. One was a dandy, in good con- 
dition, and he cleared a 20-percent profit on it. 
The other his brother-in-law had stuck him with 
and he took a 20-percent loss on it. 

‘Totting up his figures, he stopped a minute. Had 
or gained on the 


deal? And how much? 


master, stipulated that every room was 
to be occupied and that there should 
be twice as many occupants on the 
top floor as on the second. Further, 
there should be exactly 11 boys in the 
six rooms on each of the four sides of 
the building. The rule was still in 
effect. 

One Saturday the boys went down 
to Dover Prep for the football contest 
of the year. They neatly trounced their 
rivals and whooped it up into the night. 
They celebrated so much, in fact, that 
nine of the boys missed the bus back 
to Adams—a serious infraction of 
school rules. Anxious to cover up for 
their friends, the rest of the boys de- 
vised a way to rearrange the sleeping 
plan of their dorm so that—miracle of 
miracles—the old rule would be un- 
broken and their friends would not be 
missed. How many boys were there in 
all, and how did they arrange them- 
selves? 


For each combination you can assign 
points for each place. (If the points per 
event are 10, you could try 5 for first place, 
3 for second, 2 for third.) Soon you can 
eliminate every 
events with 8 points 
Stet place, 2 for second’ I'for third. A 
took four’ first places and one second 
(Total = 22). B took one first place (the 
javelin-throw) and four third places 
(Total = 9). C took four second places 
and one third place (Total = 9). 

Now both A and C took second places. 
How can you determine which took second 
in the 100-yard dash? Again by logic. 
Since A won four out of five contests he 
could only have taken second in the 
javelin-throw, right? So C placed second 
in ihe 100 yard dash, 


IS ON THE WAY UP 


mS -and you can be too, 
with training 


Get ahead in 


HEAVY EQUIPMENT OPERATION 


through quick, intensive home study plus actual 
experience on modern equipment. Train on easy 
budget terms, while holding present job. 
Without obligation, you can find out how to quickly and thor- 
oughly “broaden the base” of your technical and engineering 
experience. Men already in the heavy equipment field, with the 
training and “push” to rise higher, are needed to carry on the 
enormous multi-billion dollar highway and building programs 
Row under way all over America. Thousands, of bigger jobs, 
opening constantly. They will be filled by men 
, eagerness to get ahead. Many will be gradu. 
school, Northwest graduates are filling some of these 
now. 
NEW TRAINING PROGRAM INCLUDES COVERAGE OF: 
Engineering Fundamentals Blueprint Reading 
Highway Construction Operating Controls 
Grade and Grade Stakes Estimating 
Actual Work on Equipment Field Maintenance 


wees 
HEAVY EQUIPMENT TRAINING 


ACCEPT FREE OFFER: Send now for low boned tes, easy 
budget plan and complete Infarmation.»plus an interesting Northwest Schools, Inc. Dept. 5-9 ff 
let with stories typical of wh our girduaten are caine 1221 N. W. 21st Avenue, Portland 9, Oregon 


Ne 1 No rea tape, You will 
lo, obligation. Nore ‘ou 
Name. 
Address. 


er 


County—____Phone. 


NORTHWEST SCHOOLS 


PORTLAND © HOLLYWOOD © CHICAGO Education—____Age. 
A Notional Training Institution — Founded 1946 | = oe oe oe 


“TOOK IN $217 


FIRST 10 DAYS” 


Some make more, some less 
We help you to start Your 
Own All-Year Business 


Make Big Money! With 
our easily operated, 
highly efficient Wali 

fasher, Charles Stelle 
took in $217 in first _ 
ten days. E. L. Goss - 
took in more than |= 
$10,000 in one year. G. 
H. Jones wrote, ‘I 
made a net profit of $1200 on one ne job: And 
no wonder—this machine washes walls 6 
times faster and better than by hand and 
with no mess—no drop cloths needed. 

Your Money Making Opportunity » We 
want more men to go into this profitable 
business for themselves and enjoy inde- 
pendence—freedom from layoffs and bosses. 

‘ustomers everywhere —homes, offices, 
schools, churches, hotels, etc. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent 
shop or office; operate from home. Can start 
spare time until your full time is justified. 

Lose No Time—Send Coupon Today for Ali the Focts 


FREE BOOK! MAIL COUPON TODAY! 


CAN BE 
A REAL 


pots MAN! 


Pete: it eof ought ret 


INTO ELECTRONICS 


100,000 
Fepair shops.” Good jobs everywhere. 
Steady ‘work. High 

tunity to-go in business. ‘Train at 
home. Earn money spare time as you 
Tearn. Mechanic's tools and test in- 
struments sent. Diesel or Body Re- 
building lessons included. Facts are 
free, Be sure to mail coupon tod: 


T conmeRciaL WRADES WTTUTE 
| SR0'setiNteaMare NEutekeo 26, 1. I 
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2 goataining information ‘a 

: 4 = Srey Coved 

¢ Drodtable business. LL Veteron Training. 45th Year. 
ria : ING SCHOOL. Room FSIFI2, Was 7 D.C 
. : AND KEY 
: : Locksmithing MAKING 


‘or BIFOCAL GLASSES for FAR 


QUALITY READING 
Recommended for folks approxi 
40 years or older who do not have astig- 


matism or disease of the eye, and who 
have difficulty reading or seeing far. 


ADVANCE SPECTACLE CO. Inc., 
537 Se. DEARBORN ST. CHICAGO 5, ILLINOIS 


SOMETHING TELLS ME! 


a 
& 


Develop Your Intuition... 
The Unlearned Knowledge 


Whence come the whisperings of self—the still small voice within? 
Who has not experienced that certain impelling impression that suddenly flashes 
into consciousness? It conveys that undeniable conviction of truth that neither 
reason nor persuasion can set aside. The intuition is a source of unlearned 
knowledge—a reservoir of superior judgment that lies enshrined in the 
subconscious. It strives to guide and advise you—even against the dictates of will. 
‘There is nothing supernatural or uncanny about intuition, Beneath your 
surface consciousness exists another mind. It can be a source of inspiration, 
of new and startling ideas. Intuition is the fountainhead of creative 
ability. Every person’s life can be fuller, richer in achievement, if he learns 
to awaken and direct intuition, Don’t wait for enlightenment. Call it forth. 


OF LiFE. It will tell you about this 
useful knowledge. Use the coupon 
for your free copy or write Scribe 
AK 


The ROSICRUCIA NS (amorc) 


Accept this FREE BOOK = ---——--——-------------— + 
‘There is nothing of greater satisfac- | cine AKG. 1 
tion nor of more practical advantage | Rosicrucian Order, (AMORC) | 
than the full employment of your | Rosicrucian Park, San Jose, California, U.S.A. | 
personal powers. Let the Rosicru- | {sae essays ee | 

. indly send me a free c MASTER 
cians, a world-wide brotherhood of | Tam sincerely interested in the mysteries of self and | 
learning (not a religion), send youa | of the Cosmic. | 
free copy of the book, THE MASTERY | NAME. 2 i 
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FREE PLAN @% 


Tells How To Start Broad line of models 


KITS tea x 39 


Your Own Business 


FILING 


Complete kits with motors from $109.95 
‘Send 50¢ for 22-page catalog. 


ARNOLD-DAIN CORP. 
Box 80, Mahopac, N. Y. 
Dealer Territories Avallable 


LEARN =" SLEEP! 


Hypnotize self,others while asleep with amaz- 
Z ing hypaotic phonograph records, tapes. Free 
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Z olympia, Washington. 


fearning. Research Ass’? 


FAST ANSWER FOR DIRECTION MIX-UPS a 
2 2 HULL AUTO COMPASS if 
FOS, hundreds of thousands of HOLL 
dys) Be owners have the fast, easy answer t0 
rouble and delay At your dealer's 
or write for literature. 
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for the smartest distance hetween two points 


Smartest way to get there. Topper is the set of wheels 


amodern family needs to get the most out of living. It's | HARLEY-DAVIDSON MOTOR CO. 
ecouomy—up to 100 miles to the gallon, It's convenience 4 Dept. PS, Milwaukee 1, Wisconsin 
— Scootaway automatic transmission does the shifting 


for you. It's comfort large wheels and dual suspension Send me all the facts on the new Topper, 
smooth out rough roads, 

Smartest looking scooter on the road, too. Topper is 
styled in exciting new colors for 1961 — Pepper Red, 
Granada Green and Strato Blue with Birch White 
panels, See the new Topper at your Harley-Davidson 
dealer. Or mail the coupon for this colorful new folder. 


HARLEY-DAVIDSON MOTOR CO. 
MILWAUKEE 1, WISCONSIN 


“EARNED OVER $2,000.00 IN TEN WEEKS” 


INVESTIGATE ACCIDENTS. We train you. 
Then we assist you to step into an ex- 
cellent position — or to develop your 


+ own lifetime business. 
A.J. Allen earned over $2,000 in ten weeks, Gary Williams 
doubled his former sal Jessie Hill says “Had I not learned 


of Universal Schoola' Accident Investigator Course I would 
still be just another time card puncher; but today I have a 
wonderful position, and I receive $3.00 an hour plus an 
‘expense allowance.” 
RIGHT NOW the Accident Investigation and Ad- 
justing Field offers you a tremendous future, Here's 
why: This vital business distributes more money 
than any other service industry. Last year alone 
over 200 MILLION ACCIDENTS had to be inves- 
tigated for Insurance Companies, A 
cealcensavea ents Stes ere Sante seco $3 roads, Steamship Lines, and Government Offices 
higher education needed. And age is no barrier. Here is eed eectrelned seats Goecniog! 
field wide open to men 18 to 60. s 


NOW! FREE Book Gives You All the Facts 


Send TODAY for now, illustroted Book moiled FREE. Learn how itr. M. ©. Wilson, Dept. PS-11 
you can prepare at home in just a few weeks for excellent full ime | Universal Schools, 6801 Hillcrest Ave., 
spare time income. See for yourself how others have doubled | Dallas 5, Texas 
et us show you how Universal | Send me free book on Big Money in Accident 
‘nan in their own homer spare | avesSgating & Adjusting Field. No salesman wil cl 


BIG VALUES 


in Shotguns 


—Two reasons why thousands say 
“You can always count on Mossberg 
to give more gun for the money.” 


MODEL 1830 (410 ga.) 


MODEL 173 
(410 ga.) 


Top loading sing 
Full choke barrel 
2. A little beauty. 


©. F. Mossberg & Sons, Ine. 
6511 St, John St., New Haven 5, Conn. 


as 


COMMUNICATIONS with wE/CO® 


CITIZEN BAND 
TRANSCEIVERS 


KIT ‘WIRED 
from $59.95 from $89.95 


Write for free catalog 
tronics kits for stereo 


MAKE BIG MONEY w= Only Light Bulb 


backed by This Sensational os ‘Time-Limit” 


FREE REPLACEMENT GUARANTEE: 


\“ Once You Buy Merlite Light Bulbs - . . You 
Never Have to Buy Bulbs Again—NEVER! 

~ Have Owners Buy'12 to 24 and More at a Time! 

‘You Make up to $50.00 and More in. Few Hours! 

‘\ Everybody who hears fabulous No-time Limit Free Replace- 
‘ment Guarantee is immediate customer for you! Sell 12 to 24 
Merite Light Bulbs per home at te each, make up to 10/6 


‘others about this Free Replacement Guarantee! 
FREE! J) Rush name, address today for complete details of 
* biggest money 


WOODWORKING 
LOW COST HOME TRAINING COURSE 


FOR BEGINNERS & ADVANCED CRAFTSMEN 
Make money. Learn ski 


pared shop method trai 
Row. Covers everything. Easy to master. 


INTERSTATE TRAINING SERVICE 


let DEPL F-2, PORTLAND 12, OREGON 


Sor Boot Plans 


Patterns 
Frame Kits 


"510,784 mar 


Enjoy JYMBAR 


ae ‘over 400 Ibs, Doesn't harm door 
SUILCRLLY frame. Extends 24710387 WRITE 
POOR for Folder —or order posrpaid, 

‘CHEN Mewey-back 


ony 98.85 


| Gast C Coa, esiin' co. 
Pore 


MONEY BACK 
GUAR. 12 MOS. 


‘ens Sow Tres| MARV BLATT) £2 «| 
hee SRA 945 3 | Msscamn ee 


EICO, Dept. PS-11, 3300 N. Blvd., LILC. 1, N.Y. 
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EAT ANYTHING 
WITH FALSE TEETH 


Trouble wich loose plates that slip, rock oF cause sore 
gums? ‘Try Brimms Plast-Lines pplication 
Piste ftstealy witbout ponder pate ot ash 
far aerehe mney 
er of temporsey applications With plates 
by Plasti-Liner YOU €AN EAT ANYTHING! Simply. lay 
ttc aeip of Piasa-Lince on troublesome epper Or lower. 
Bite and if molds pertscuy. Esty fo: sre, castes odoriest, 
harley to"You and, your placy. Removable, directed 
foney back puarantee’ Ar your drug counter, $1.50 felinet 
for ote plate; $2.50, two places. Plaxti-Lince, Lac., Depe. 
PS-6, "1075 Main Se, Butisio 9. N. ¥. 


BRIMMS PLASTI-LINER 


THE PERMANENT DENTURE REL! 


DADS! Build the Popular Science 
Kinderwagen e ror cHitoRen 3 To 13, 


get into opi 


EARTH MOVING 


or repairing 


EQUIPMENT 


LEARN TO DRAW IN WEEKS 


‘Art, Studio! 
New York. 


1511, Port Washing 


Learn to Service ELECTRIC 


‘Tremendous jump in electrical appliances 
and devices has Increased need 

Ten. Good money-making opportu 
Young and older men. BencAt soon 
waye: (1) Heapplianies after hours, weekends: (2) ha 
service shop: 

‘sales and service business: (5) save, fx own 
hers learn at home, Professional Tester’ Ki 
cont, monthly terms. Information free. 


[NATIONAL RADIO mistiTUTE 
WASHINGTON 16, Dc. 

| Name 

| Addesn 
[chy 


fire 
full ime 
5) fill job openings being advertised: (4) go into 


ipliances. Begin- 
furnished, Low 


prepare for your career in 


ELECTRONICS 
ELECTRICAL 

ENGINEERING, 
RADIO-TV | 
COMPUTERS | 


At MSOE, you can equip 
yourself for a career in many 
exciting, growing field: 

(DAR = AVIONICS: 
AUTOMATION » RESEARCH 
DEVELOPMENT * ELECTRICAL 
POWER + ROCKETRY 


When raduate from 
the Milwaukee School of 
Engineering, you are pre- 
pared for a dynamic career 
as an Electrical Engineer 
or Engineering Technician. 
Under a faculty of specialists, 
you gain a sound technical 
education in modern, com- 
pletely equipped laboratories 
and classrooms. As a result, 
MSOE graduates are in 
great demand and highly 
accepted by industries 
nationally, 

At MSOE, you will 
meet men from all walks 
of life and all parts of the 
country — some fresh out 
of high school or prep school 
others in their twenties — 
veterans and non-veterans. 

You can start school in any one of four 
quarters and begin specializing immedi- 
ately. Engineering technicians graduate in 
2 years with an Associate in Applied Science 
degree. For a Bachelor of Science degree 
in Engineering, you attend 4 years. A 
3-month preparatory course also is available. 


FREE CAREER BOOKLET! 

Ifyou're interested in any phase of elec- 
{ronies, radio or television, be sure 19 
ook into the programs of siudy offered 


by the Milwaukee School of Engineer- 
‘Just mail the coupon. 
MILWAUKEE SCHOOL 


OF ENGINEERING 


Dept. PS.1160 1025 N. Milwaukee St. 
Milwoukee, Wisconsin 


Computers 
Electronics 


City 


paces Zone... State. os 
Tm eligible for veterans education benefits 


7 


The BIG opportunities are now in 


AIR CONDITIONING 
AND REFRIGERATION 


Want a better job, big pay 
da secure future: 
eechenie ts Aur Come 

ing & Refrigeration— 
’s finest opportu- 
1 During the past 

12 years, production in- 

creased 400%—no industry 

did better! Each year over 

8 million domestic and 

commerci 


units are sold. 


20,000 newly-trained me- 
chanics annually! 

Train at home for a top- 
pay a or 


eas) 

fal’ L2am by practicing with 25 kits of tools and parts, 

Earn money spare time. For full information, mail 

coupon, txiey. Commcial Tend Institute (a non- 
it organization), Chicago 26, Illinois. 


etna aati 


You can make money tt 


WATCH 
REPAIR 


Learn at home the low cost Sweazey Way 


Watch repairing pays up to $8 an hour, part time watch makers 
Feport on survey. Cuigue and snadern Sweasey home study Syt= 
ahd American 


fem starts you making repairs Fight a 
Watches Protessia 


its ‘orepared taint 


CHICAGO ‘SCHOOL OF RTATCHMAKING 


2590 N, Milwaukee Avenue, Dept, 4110, Chicago 47, Ilinols 


MONEY! 
REPAIR 


HYDRAULIC: 
JACKS 


COMMERCIAL TRADES INSTITUTE, Dept. R003 | 
| aoe 

Send bea 

Ritenrton, 


Neme——___Age__ 
‘Address 


City. 
t— Accredited by 


@ for year ‘round 
pleasure 


Send for 
Radio Shack’s 


__—— Electronics 
~~ CATALOGS 


Feature-packed T-5 Fa 
AM Stores Toner for 
‘only $59.50, typical 
Radio Shack valve. 


‘on easiest Budget Terma. 
Moneyback earentse always. 


EXQUISITE $1.50 PRECISION MODEL PLUS 35¢ CATALOG 
FOR $1! To introduce collectors to sharply detailed replicas trom 
Government blueprints... Mitscher Destroyer plus catalog. Send $1 to 
AUTHENTICAST, LTD., 7969 77th Avenue, Glendale 27, 1Y. 


MECHANICAL PENCIL CALCULATOR 


a NEW INVENTION 


Unlimited addition, subtraction: altiolicn 
Hon'and square root (upto 10M) probleme (Indirect divi- 
Sign, 1"Eany £0 operate. Comes in’ gol 
ing, Unique Xmas gift 
Thc WEISER, bept. 3, 1233-5. Fsirfon 


INVENTIONS WANTED! FREE PATENTS! 


Get full information on SHAW’S PATENT PROMOTION 
PACKAGE .. . Your invention fully protected while 
we run down potent, monufacture, merchondising, 
soles... YOU RAKE IN PROFITS . . . small regi 
fee covers everything! Write todoy 
SHAW ENTERPRISES 
inventors! Agents 
Dept. PS-11, 908 N.W. 79th St., Miomi 50, Floride 
Ploza 8-2645 
Member, Miomi-Dode County Chamber of Commerce 


JB POPULAR SCIENCE NOVEM! 


1960 


Out of the thousands who read 
this message perhaps only you 
‘and a few others will have the vi 

nand the intuition to realize 
that it may be intended that you 
read this page at this time—that 
the coincidence of holding this 
magazine in your hands may 
‘shape your destiny, may guide 
you to lota of independence be- 
‘yond the dreams of avarice. 


pects: 


spare time on. 


‘small that it is 


Don't misunderstand me, I am. 
not apeaking of mysterious laws 
of nature that will sweep you to 
ucceas without effort on your 
art, That sort of talk in rubbish 
If this message is intended for 
‘you, you are the kind of man who 
knows that anything worthwhile 
must be earned. If the earlier 
development of your karma has 
revealed to you that there is no 
reward without effort, you may 
now be ready to learn and use the 
‘secret T have to impart. 


Please don't misunderstand thia 
‘statement, Lam not a philanthro- 
pist. Frankly, Tam going to 
charge you something for the 
necret I give you. Not a lot—but 
enough to convines me that you 
fare a little above the fellows who 
merely “wish” for success. 


of anyone. 


I have two businesses that now 
ay me all the money I need. One 


‘old stare af the creditor whe weld not 
{ake excases for money. Today, all that 
1 past. And behind my city house, my 


by Victor B. Mason 


of them ia unusual in two ro- 
1) It is needed in every 
Uttle community throughout this 
country; 2) It is a business that 
will never be invaded by the big 
fellows. It is easentially a one man 
business and can be operated 
without outside help. It is. good 
summer and winter. It is growing 
each year. It can be started in 


When your spare time business 
grows to the point where it is 
Paying as much or more than 
Your present salary, it can be ex- 
panded—overnight—into a full 
time business. It can give you a 
sense of personal independence 
that will free you forever from 
the fear of layoffs, loss of job, 
depressions, or economic reverses, 


‘There are only two requirement 
1) You must have the kind of 
temperament that gives you 
pleasure from working 
hands. Two hours aday of manual 


Product that has a ready sale and 

steady sale in every community. 
‘A half dollar spent for raw ma- 
terials can bring you six dollars 
in cash—aix timen a day. 


‘There is not enough space here 


I'd like to give this to 


my fellow men... 
while I am still able to help! 


‘summer home, my Cadilacs, my Winter- 
Jong vacations and my sense of independ 
fence—behind all the wealth of cash and 
‘deep tener satiafaction that I enjoy—there 


Taller life, free from bonten. tree trom 
wrorres, free trom fears, read further, 
‘This message may be meant for you. 


to tell you the full story, but if 
you are interested in becoming 
independent in a business of your 
own, in knowing the aweet fruits 
of succes as I know them, send 
me your name, ‘That's all, Just 
your name, 


I will send you the facts that will 
enable you to check up on the 
‘opportunities in your own com- 
munity and then if you decide to 
take the next step, I will allow 
you to invest $15.00, Even then 
if you decide that your $15.00 
has been badly invested, I will 
return it to you, 


investment so 
thin the reach 


‘There's no coupon on this an- 
nouncement. If you don't think 
enough of your future to write 
Your name on a postcard and 
mail it to me, forget the whole 
thing, but if you think that hav: 
ing this message come to your 
‘attention may be a coincidence 
that in more deoply connected to 
your destiny than either of us 
can ay, then send your name, 
No salesman will call on you. 1 
will write you fully and you can 
then make your decision in the 
privacy of your own home. 


ith your 


turning out a 


VICTOR B. MASON 


LEARN MEAT CUTTIN 


AT NATIONAL 


Pay After Graduation 


‘The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit- 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help, Thou- 
sands of successful graduates. 

Buying, cutting, percentage, pricing, advertising, 
selling,’ etc, A’ complete retail meat education, 
National School established 37 years. Get National 
training NOW. Pay your tuition in easy monthly 
payments after you graduate, Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved. 


=a er 


atonal Shel of Meat Ctting, ne, Dap. S1-L,T do 4, Ohio | 


Some make more, some less; 


Pim VIAKE EXTRA CAS 


| re] 50 ° SHARPENING LAWN MOWERS THE MODERN WAY 
‘Start your own shop! Full 
ny Soot ym oun see rel 

4 


Sailers ina shart ime 
gross in single 


average $5.00 per hour. 


Hany owes need shar 
tuiae with MODERNS 
in my own business Ne 
ve 


Extra Heavy Duty LAWN 
MOWER SHARPENER AND, 
BED KNIFE GRINDER you 
have 6 machines. in one. 
All operations are done 
quickly and easily. You 
make maney trom the start. 
Write for tree details. 

MODERN MFG. CO. 
160 N. Fair Oaks Ave. Dept. 
Pasadena, California 11-6 


Start your own business! 


ae business of your own and ‘make the success 
G. R. Adcock took in $102 in one day. O. W. Hare 

Peepecahrmeememaeceimen ame TINY RADIO PLAYS FOR 10 YEARS! 

big profit possibilities. Auto upholstering also. 


NO SHOP OR OFFICE NECESSARY + You clean furni 
ture on customers’ premises. No hauling, no high 
rents. Supplies inexpensive; you operate from your 
‘own home. What you take in is mostly profit. 
If you want to be your own boss—free from lay-offs 
and strikes, we will help you to start and succeed. 
This is not o lease proposition. You own 
the machine, you work when and 
where you please and all the money 
you take in is your own. 


SEND ONLY $2.00 


freival or send, sa 


VON SCHRADER MIG. CO.-————— 
EYT"D" Pl, Racine, Wisconsin 1 
Without obligation rush your FREE booklet 
about how I ean start my own permanent, 

rofitable electric Upholstery Cleaning 


= : 
1 

| wo 1 
| I 
| Addren | 
| Oty —______Zene__Stete__ ! 


ENGINEERING \ DEGREE IN 
SCIENCE 77 or 36 MOS. 


KRATEO YEAB-ROUXD PuoawAM prepares for eatly employ 
Mciewen ano Rwoisernis, By 

cree completed "in 38m 
prgeram in at 


When Writing to Advertisers 
Please Mention Popular Science 


wining Sten tram 5 
ouio while stadvig nd complete informa 


INDIANA TECHNICAL COLLEGE 


fd, Fort Wayne 2, Indiana | 
8 on Bachelor's Degree Pro- 


Cleansengines,gorage 
floors, power mowers, 


Engineering and Science as checked belor 1 greasy walls economi- 
| cy Aeronautical Engineering if cally and sofely. 
1 Shee 1 in gerosol or 
Sivi Enaineering Jour spout ont 

| Séteince Berinterine —— Dekermstry | sais 
! OElectronic Eneineering -_C) Mathematics | eet cuntane COL; thas peo 

Name Ss 
Hl I HADIATOR SPECALTY CO, Chea, Me, Crating 

Adgress Seeeremoeertentin 
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Powered «2 : 
roa ‘e Authentic Frontier Styling 


‘e True Fast Draw Action ota en 
fo Makes Fast Draw Saleh, 5 perfect Balance, Weight 
More Fun, Lowest Cost Bea romani \ 

i sutton «Gas-Powered with GIVE 
* fied Ganet” Grasman CO: POW 

i 

Available at Crosman Select Dealers. 

‘led information and price! 
0511, Fairport, N.Y 


WRITE for more d 
Crosman Arms Co., Dept. PS 


eae | | Shooting is 3 Times MORE FUN with ¢ r 


CONC EN OD SOD eas PELLGUNS ° 


In Canede: \Cressan Arms (Canada) Ltd. Toronto, ‘World's lorgest producer of PELLGUN rifles, ond pistols. 


IT’S EASY TO ROLL OUT THIN LINES with ~ 


Maser’ PAINT STRIPER 


‘You can do professional striping on fural- 
ure, oats, autos, bikes, plywood. ete. 
Master Striper rolls out. uniform lines. oo, 


WORLDWIDE 
STAMPS, . 


‘ong fi aa 3a MAKES just 
ase A: 200 an 
{Sra ner Tp tn is STRAIGHT OR 
Sowa compan st win io oir 438 Sg RD LINES: 
SOURLESTRIPE T= combintons 238 iOUS, 
{Coors onage Cane ‘AVAILABLE, 
rr. 39 


WENDELL MFG. CO., #2 Lnfoi2."¥s 


RUSH REPLY for your new, FREE collection 
l-different World-Wide stamps. Newest 


7 lands KLM, South African Antaret 

W of new Upper Volta Republic, man) 

YOU CAN PLAY an er a 
ae e 


lection and other stamp off 
Piano, Guitar, ANY Instrument 


1 first. Supply 
valuable free 
I, today. 


Rush reply, 10e for handling to 


CO., Dept. » Maine. 


LAY reat tunes on ANY instrument right from the start Jf GARCELON STAMP CO... Dept. NPSK 


you don't know a single note how! Amazing course ie 
you teach yourself at home, in spare time, No bering | Solel, Maios, Roh FREE 100 Die 
os. You play real notes, Bfake rapid progress. Easy es 
Tow cost. Over 1,000,000. students 
{P_,TREE BOOK describes tis famous course in 
>, ful See how easy learning music can be, No ob- 
ligation. Write TODAY. to: U. 8. SCHOOL OF 
MUSIC, Studio 1811, Port Washington, We ¥- 
Charges inthe world Estabianed "3058.) | - 
‘Fear this out as reminder. —————————omed 


4 


Stamps, o 
INT) 


MEN... WOMEN... MAKE 

New HOME BIG PROFITS... Buy dazzling 
Pocket bargains abroad. Sell to friends, 
‘stores or mail order. New Drop 

Camera Ship Plan puts you in direct 


contact with overseas sources— 
starts you full or spare time, 
without product investment or 
previous experience. Complete 
is FREE. Write today! 


MINOLTA-16P_ 


“WEATHER DIAL” 
sets exposure automatically 


$2495 


p 8x4 pictur 
for flash pictures. And 
the precision Rokkor £:3.6 lens 

is fast enough to take many indoor 
pictures without flash 


MINOLTA CAMERAS 


150 Broadway + New York 38,N.¥. . BETTER THAI THAN YOUR OWN 
— { SHOE STORE AT HOME! 


SAVE #8 1/2 ON FINE ITALIAN 


CHORD ORGANS 


BUY DIRECT 
FROM IMPORTER! 
BIG DISCOUNTS! 


ous eany-iay DAvALAN Music 
small down payment. Free Bo 
‘keyboard 


ee 


engl 8 
hea, Wieonsin_iplemente HOOD, FENDERS. 
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engineering degree —> Its like Having Factory 
in only 27 months 


Realize your dream of becoming a graduate engincer.. Then pro- 
‘motion will not pass you by. Share rewards awaiting college 
= higher income . . . rapid advancement. Important 


lectronics or Power malor) 
nautical, Chemical Engineering. In 36 Me 
ness Administration (General Business, Accounting, Moto 
‘Transport Management majors). For earnest, capable studes 


" TRI-STATE COLLEGE 


5110 College Avenue * Angola, Indiana 


‘or an Expert Mechanic — You Can 
“Breexe Through" Any Repair Job— 
QUICKLY — EASILY — RIGHT! 


HERE'S ONE SURE WAY to 
fy muto, fepall 0b = 


wou get the “know-how” from 
OFFICIAL SHOP MANUALS — 
Bolled down ihto ‘one glant volume! 
No guesswork! MOTOR's Manual 
through entire ‘Job. with, 
Step. directions. clear 
tures. You CAN'T go. wrone! 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 
Less Time—Loss Effort—Better results Same Free 
Offer on 
NEW TRUCK 
PAIR 
MANUAL 


ivan 
tots Burlington, Wt 


Excitement! Security! Good Pay: 


CRIME DETECTION 


LEARNT HOME SPARE Te STAT NOW 
Pelee rte 
Sterna caer aes 
Wcer"Hundreds of Identiieation Butea ed 
Phaeton’ eet er pasar 


a eal ‘na 


Sy Uie Or hprucn since bgt nea 
ey 
tah tv en of Cane Fun 


1 
1 
i 
| 
Il 
ere eet | 
1 
1 
| 
| 


ACCORDION 
PRICES 


SAVE :: V2 


Off Retail Prices of Comparable Accordions, 


OVER 30 MODELS 
for Students and Professionals 
EASY TERMS! 


tures! Many colors! 
Styling! Gee B-Day 
F) Playing sist sn your meme 
U tistaction eowares” 
FREE BONUS GIFTS 
Tiet as prove how much more you save 
sgeemmeeh more (oa eet for your accor: 
‘ign elas” "Pay {0 Reacher or ales 
‘ean comaatns 


Rush 
‘Coupon 
Now | 


HIGH WAGES 


AS A HEAVY EQUIPMENT OPERATOR! 


Secure a high paying future in the 
exciting construction industry today | 
Learn to operate bulldozers, draglines, 
cranes, back hoes, scrapers and motor 
graders on our actual construction 
projects | 

© ONLY CONTRACTOR OWNED AND OPER- 
ATED SCHOOL IN WORLD © ASSOCIATE 
MEMBER ASSOCIATED GENERAL CONTRAC- 
TORS © MODERN EQUIPMENT © V. A. 
APPROVED FOR G. |. TRAINING @ BUDGET 
PAY PLAN AVAILABLE 


‘wane rooar 
oe ra 
sooo 
caraoe 


WESTERN NATIONAL 


9 dex 510 
j Nebo Phone 919 <—— 
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SPROTECT YOURSELE 


with this Fountain Pen-Type POCKET 


TEAR GAS 


-S15 VALUE 38 Speciol Col 


HANDCUFFS: 
238 $795 


Srectat 


Pocket ho. 
‘SEND CHECK OR 
| @ money 


PRISMS $1.50 


P'How to Make Money with 
, 4-7 Simple Cartoons’ 


JARTOONISTS” EXCHANGE 
Dept. 1911-D, Pleasant Hill, Ohlo 


jay area, 
weavenscicot or enc kErAReie 


| TELEPHO 


| 
lz 


= 


ey 
HANDSETS 


Use gs inter-house phone, talk house to garage, as loud 
Y You receive transmitter, receive 

ified, illustrated installa- 

guaranteed to be the same 

lephone System, Price 


delivered $2.85. Two for 85. 
TELEPHONE REPAIR AND SUPPLY CO. 


Dept. PS-609 1760 Lunt Ave., Chicazo 26 


Here’s the all-weather answer to starting prob- 
lems. Performance-proved at_150°F. above and 
65°F. below zero, the Bendix® Electric Fuel Fam 
gives instant hot-weather restarts, instant col 
weather starts. It prevents vapor lock, provides 
longest operating life. To start better—to go 
botter—nake it Bendis. See your dealer. 


Bendix-Elmira 


ECUPSE MACHINE DIVISION 
ELMIRA, NY. 


TRAINED MEN NEEDED! 


'Y - ARMED FORCES. 


BIG. PAY y1~GOOD FUTURE! 
CO DIESEL © ELECTRONICS 
OD auto AUTOMATION 
NEVER BEFORE has the opportunity, been v0 good 
for the properly trained. mechanic and ‘tech 
Gan to sep invo BIG PAY POSITIONS wi 
Fapid advancement and future security virwally 


yom success depends on the quality of train. 
recei the reputation of the 


ing. the beat in 
ing is proved by 
; High sae jobs in Industry, and rat- 

forces now waiting for Our 


you attend.” 


Resiooer Swor TRAINING is ier and conta les 


Conquer Snow With POWER! 
Get out and go in spite of snow! Powerful 
6.6 HP Gravely Tractor and its big 48” 
Snowplow attachment clears your side- 
walks in one pass, the driveway in two. 
No need for hours of hard work—just guide 
the Gravely and watch the snow go! All- 
gear Drive, Power Reverse, optional Elec- 
tric Starter. 

Snowplow, Snowblower two of 30 tool’ 
for year-round lawn and garden work. 


oo 24-Page POWER Vs. Dri 
Booklet tells al e 
are Booklet tells all. Writ 


_ GRAVELY TRACTORS 


P.O.BOX 602-L_DUNBAR, W.VA. 
PERFORMANCE-PROVED SINCE 1922 


dgery 


nly $9.95 Do 
Sant ty to 


‘motor, Does 
Costing 5 times as much, Cross cuts, tips, bevels, 
Adjustable depth of ut O'to a Exacly a 


shown less 

Send cash or check for $9.95. Or, send $2 deposit for 6.0.0. Alt 
machines. sent express collect. We will give you your money 

back immediately if you are not completely delighted, 480,000 

‘now in use. See for yourself. Order r 

AMERICAN MACHINE. & ‘TOOL Co. 


Royersford 89, Pa. 
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SUB-MACHINE GUN 


LL SIZE MODEL 


» 30calber 

pellet fring automatic 
Automatic fullsize model 
st famous wihmechine gun. Beit 
ot Sean corobots takordorn exten 


ke 
fomous guns used by troops, jaw enforcement 
28 inches in length. Fires os fas! os you 


con pul the rigger. Leeds 18 camalete rounds in magozine 


Clip which snaps into frome. wit re 
fiona on eparation ond meintenance plus full supply of 90 
Caliber pellets. Sotistoction guoranteed. Send $6.95 to 
Wrote 


LETE nay 


. ~~) FALSE!" 
SRY PLATE (sours 


SEND NO|FRom your OLD “15% 


+FOR HANDS + FOR FLOORS + FOR WALLS 


QUICKEE 


SPECIALIZED CLEANERS 


Sell, famous Spring-Step Cushion, Shoot forall the 


bh 
sant. Bi 
Selection, of Sh 


Sa cee a ad ae ie et 
‘ORTHO. VENT Shoe Co., I 
orl Bed toed 
GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


ou do no drilling, pay m y realize a 
King-size profit without ever Seaving hh home. Write 
for free map and literature. 


AMERICAN OIL. SCOUTS, Dept. Ps 
£350 Sento Monica Blvd. los Angeles 46, Calif. 


WALKIE TALKIE RADIO SENDING SET) 


make $10 an honey 


wip us 9300 a week 


SUPPLY THE OVERWHELMING DEMAND 
FOR OUR NEW, REVOLUTIONARY 


SUNMASEER 16.11: sition Prien” 
5 YEAR BULBS 


Wondectully, soft. flattering, 
syeccemfort light vacondl 
Honally qu 

y a fostiasts 13 


Unlimited 
Hest ONE 
Sigh Sel'tem return for 
Til vtond. 

Write for free Dynamic Sates Ki 
SUNMASTER ELECTRIC PRODUCTS, INC, = 
Dept. PS 11, 386 Fifth Ave. New York 1...” Sw 

In Canada: Dept, PS 11, 539 King Street West, Toronto, Ont., 


Siticate- 
treated to 
assure positive 
overall light 
for 5 years 


= 


"45 


aed protect 


BARCLAY DISTRIBUTORS, 
.170-30 Jamaica Ave,, Jamaica, N. 


DARES MAKE 


RTS will train you at low cost 
and when you graduate will 
help You open a service shop 
of ‘your own and will supply 
Il OF the equipment you need 
vad, Gomcpesixo BIUS 2 full Inventory’ot paris 


a _ PRODUCTION 
MAKES THESE 
emices possiaLe 


EASY TERMS 
wingoreree verse Fon $520 
| TAFT MARINE wooocRaFT { 


Dept. P5:1160, 636 39th Ave. N.E., Minneapolis 21, Minn. 


"FORTUNES IN DIVING 


Train at Home in Spare Time 
F Write Today for Amazing Free Booklet 


Eat 
ee ates ae te 


Cross, ‘world, 


| 


The 
Beautiful 


Schober 
CONSOLETTE 


BUILD THIS SUPERB Shc¢er 
ORGAN FROM SIMPLE KITS 
and save over 50%! 


Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober Electronic Organ! 


Now you can build the ment you assemble is as 
brilliant, full-range fine, and technically pet 
Schober CONSOLETTE or fect, as a commercial or- 
the larger CONCERT gan’. .. yet you save over 
MODEL with simple hand 50% on quality electronic 
tools! No skills are need- parts, high-priced labor, 
ed: no Woodworking nec- usual store mark-up! 


Sesary, "Sunt nee 
Sembie clearly [THe oreat ] Free Booklet 


Tronic parts | CONCERT | Scchicr in vail 
frlted “oy? ba color describing 
instruc Schover orga 


step 
tions. You build 
from kits, as fast 
or as slowly as 
You please «at 

ome, in your 
spare time — with « small 
table serving as your en- 
tlre work shop. 


you may build 
Yor home, church 
or school, plus 
Sreicies on 
enay itis to bulld 
your own organ and how 
Dleasant it 18 to learn to 
pisy; Also available fa 10, 
jemonstration recor 
Pay As You Build! (price $2.00 — refundable 
Start bullding your organ on first order). Send for 
St once, investing just literature. No obligation 
$ie9ui"The superb instru and no salesman will call 
Mail This Coupon For FREE Schober Literature 
‘And Hi-Fi Demonstration Record TODAY! 
: The Schober Orgen Corp., Dept. PS-6 
43 West 6st St, New York 23, N. Ys i 


1] Please send me FREE full-color booklet and | 
Other literature on the Schober organs. 


HOME 
STUDY 
COURSES 


cmt ENG. 
SURVEYING 
‘ARCHITECTURE 
FORESTRY 
STRUCTURAL 
MECHANICAL ENG, 
INDUSTRIAL ENG. 
REFRIGERATION 
DRAFTING 
ELECTRICAL ENG. 
RADIO 

ELECTRONICS 
TELEVISION 
‘AERONAUTICAL ENG. 
HGH 'scHooL 


ENGINEERING 


Courses written by world authorities | 
all branches of engineering and | 
nce, Step-by-step instructions | 

using methods proved successful by | 

thousands of our graduates. One | 
hour each day in your spare time | 
will start you off to higher pay, 

Security ond prestige. Fill in the | 

‘coupon to-day and indicate the | 

course of interest. We will send | 

you a complete outline of the | 


course with a booklet describing the | Motweay 
Institute and our advanced teaching 


| MATHEMATICS 
method: AY ACCOUNTING 


MAIL THE COUPON TODAY 


Conadian Institute of Science & Technology Lid., 
757 Century Bldg., 412, 5th St. N.W., Wash, D.C. 


NAME ss 
‘ADDRESS... 
cny, 


‘COURSE OF INTEREST... 
Canadians: Send to C.LS.T., 757 Garden Bldg, 
263 Adelaide St, W., Toronto, Ont. 


GIANT 1961 
204 PAGE 


HEFLAND 
STEREO 
SYSTEMS de 
‘COMPONENTES: 


ToP vaLues 

1M POWER 

‘AND WAND 
TOs 


0 paces, 
‘OF BAROAINS 
‘WOT IM ANY 


Dept. PS, 1012 McGee St., Keni 
Send Free 1961 B-A Catal 


# City 6, Mont 
No, 611 


Address . 


OWN a BUSINESS 


f) Be a Specialist in Booming Industry 


in on the ground floor of a booming 


in your area for safe, 
Goo"! cleantraof 


— Icts'cxpiain everythi 
if talesman will call. Send for Free Booklets, 
DURACLEAN COMPANY 
0-48N Duraciean Bidg., Deerfield, til, 


a MACHINE 


syet gz ge 


Leatherette cuse 
Aimeriea. Heware 


California. 


FREES 


HUNTING KNIFE, De 


Your Postmaster, Suggests: 
AVOID THE AVALANCHE OF LAST MINUTE 
HOLIDAY MAILINGS! 

To assure prompt delivery of all Christmas 
Parcels and Greeting Cards Before the Holiday 


MAIL EARLY! 
FOR DISTANT OUT-OF-TOWN POINTS, 
MAIL BY DECEMBER 10, 1960 
FOR DELIVERY IN YOUR LOCAL AREA, 
MAIL BEFORE DECEMBER 16, 1960 
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IN CIRCLES 
, WHERE ONLY THE FINEST IS ACCEPTABLE 


BESELER © TOPCON 


The intelligent buyer is entitled to know what a fine camera can do 
he invests in it. Beseler C Topcon is the only 35: ie lene seflex, comers 
et ivered with individual 
decumented prool of precision performance — 
‘A filmstrip of test exposures’ made in Your camera, at every { stop, to prove 
Jens quality; @ shutter calibration chart to meet exacting 
requirements: free shutter recalibration, cleaning 
nd checkup to maintain precision performance. gsm gy mo 
With S8mm 11.8 or >| 


‘35mm {2.8 ens $295.00. 
& »> 


Ss Sup big SKINNY ie Iwas 
HOME+ = pds GAIN 25 LBS. of 
sure - severe AMAZING PICTURE COURSES 


At S FREE betore $1 price goes back 


° ‘or 
FREE color folder » Write Dept, 619-B, 
Leematehinaleinial 3) 


Magic Mail an Hake 


ORDERS and CASH from your 


Get into PLAS Ic 
aeace LAMINATING at at home 


DrGrabow 


Pre-Smoked 


PIPES 


~ Only Dr. Grabow pipes 
are mechanically pre- 
\ smoked with fine 
tobacco. Need no 
breaking - in. 
Sweet and cool 
from the 


first puff. * 
ls Viscount 


5 
Others to 10. 
Imported Briar 
For Free Booklet Write 


Dr. Grabow Pre-Smoked 
Pipes » Greensboro, N.C, 


ELECT OCUGS 


oY in the new shoy of the world famous 


itecraicat SCHOOL on 


quarter 


T Use this coupon to get our free book i 
1 “GUIDE TO CAREERS” H 
1 EQYNE, ELECTRICAL SCHOOL > vning ying | 
1 Ghieago 71, Depteor 1 
| ame sierra | 
| Avoness Hl 
| erry i 
i 


CASH PROFIT 


Grover Squires gi 


OF START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big 
Ean: Profits with your own COMPLETE 

PENING SHOP... Grind. saws, 
= 


Knives, selssors, “skates, lawn. mower 
cutting edges. Your Own 
jess with no inventory right 


me... experience needed. 
FREE BOOK tells how you can. start 
your own spare time business while you 
‘are still working at your regular job. 

Cost—time payments only $15.00 a 
month. Send postcard today. 


BELSAW SHARP-ALL CO, 701 Field Bidg., Kansas City 11, Mo. 


AMAZING NEW TIRE GAUGE SHOWS 


TIRE PRESSURE AT ALL TIMES 
WARNS RED FOR DANGER! 
im PROTECTS WHEEL COVERS 


FROM THEFT! 


FREE DETAILS Rev se Opportunity 


your'own HOME-IMPORT 
MAIL ORDER BUSINESS 


CONFIDENCE 


BRAND 


BRAND NAMES FOUNDATION, INC. 


ABRAHAM LINCOLN CREDO 


This will be the Afth commemorative in this 
‘unusual series of United States stamps, Due 
for release Nov. 19th we will send You ® 
Denutifully engraved envelope carrying this 


KOM. WALSH Bex SOR TUCKAWOE, N.Y. 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

‘The secret is a new healing substance 
(Bio-Dyne3)—discovery of a world-famous 
research institute. 

‘This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters, 


‘Mor tieugh the Fomoun Bt 

ining Send fr fog. oseed FREE Catalog? 
CONTINENTAL SCHOOLS, INC. Dept. 8. 

4201 South Broadway, Los Anges 37, Caiforna 


© FREE! 


Olson Radio Catalogs 
FOR ONE FULL YEAR 


* 8 Different Issues 
All Bargain Packed 


FREE One Yeor Subscription to 
OLSON RADIO'S Fantostic Borgain 
Packed Catalog—Unheard of LOW, 
LOW WHOLESALE PRICES on Brand 
Nome Speokers, Changers, Tubes, Tools, HiFi's, Stereo 
‘Amps, Tuners ond other Bargains. 


<@ New! TUBE TESTER 


+ Mode in USA. 
KIT FORM 


$148 
No. KB92 


FACTORY WIRED 
No. TE-148 


Olson brings you the 

tole, lo ‘ed 
on the market. Orly Git” 

Tiament checker, but fea 1 


og gta Nes ‘Operates 
mn and tbe ch 
No, TEMAS, 


FPicure Tube Test Adopter fo, $3.83 


MAIL COUPON TODAY 


[LJ FREE OLSON CATALOGS FOR ONE YEAR 


Tube Tester Kit No. KB-92 
Tube Tester Wired No. TE-148. 


(5) Picture Tube Test Adaptor 
No. TE-149. = 


$14.83 
$18.83 


OLSON RADIO 


CORPORATION 


1961 LAFAYETTE 


ELECTRONICS CATALOG 610 


From the world’s leadit 
electronics and stereo hi-fi equipment 


OUR 40TH YEAR 
‘The biggest and best catalog in our his- 
tory, featuring the latest equipment from a 
major manufacturers at prices that can’t be 
beat anywt 
HUNDREDS OF EXCLUSIVE 
LAFAYETTE FINE-QUALITY ITEMS 
AVAILABLE IN THIS CATALOG ONLY 


for your free copy. 


LAFAYETTE LOCATIONS: 
JAMAICA 
NEWARK + 


+ BRONX 
PLAINFIELD + PARAMUS 


Dept. KK6 


‘324-pg. 1961 catalog 610. 


bie to command immediate 
oa 


R&D ASSURAS 
that fottied. up inside. you? 
smgnatrated that VOICE is one of the real secrets 


iene Fetchtinger hax the amazing method for removing 
that gue from your releasing pow 


‘erful ones that will satonishi you and every 
She who hears you. 


A SCIENTIFIC PROGRAM 


Development! 


Scity 


Meee eee neeeenne 
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State 


Would YOU Like to Make 
1,000 A MONTH? 


Thor's What Stonley Hyman 
‘Made Selling PRESTO 
Amazing 


MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


ion 
GENERAL ENGINES CO, ING 263" 


PROFIT IN YOUR SPARE TIME 


FIX SMALL GASOLINE ENGINES 
Outboard + Powermewer « Chain Sew + Tractor 
MAKE EXTRA MONEY— 


LINCOLN, TECHNICAL INSTITUTE 
Suites i-, 472 Market Stree, Nework 5, New 


Reveals 200 Ways 
to Make Extra Money 


‘WOW YOU CAN LABEL & IDENTIFY ALL SMALL 
PARTS IM YOUR HOME WORKSHOP WITH 


*| Sticke to anything. 
‘ash, Chacko M0. 
ST ffomey Gack 


). Box 263, Dep 


Vl Send You This Handsome 


SAMPLE CASE- FREE 


‘Up to'$30.00 in a Day 


3, Micavi 


ahaa ats 


Ree WITH $3. PURCHASE FROM THIS AD! 


MAGNIFIER that we 
dare you to compare! 


“15x Ruper” May 
fier with full 
diameter corrected 
lens! Nickel plated metal folding frame. Meny thousands 
in use — everyone likes it! Equivalent to other $6 max 
hifiers, Get one FREE. 


YOU JUST CANT GO 
ROCK HUNTING 


Smo SCOTZOO™ 


ything ou eee — eclolion gM 


Wao tesa faccied emis thing ele A 


ROCK CRTSTAL i insead of 


ie oS hare 


ee 
GRIEGER'S Tod Ea 


Kruger Pistol Bain 3 


12 CALIBER SINGLE sor 


Select any one of the 15 Modern 
Encinooring "Courses listed below 
Any one of them will lead yout 

Swecensful, Safe, and Secure Lifer 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 


Finsranriy” arraches. To. ANY ELECTRIC” DRILLS 


PAINT AND VARNISH REMOVER ATTACHMENT ! 


1 RADIO-TELEVISION 
Plus Color TECHNICIAN 

seonie Technician 
Suse fal Electranie Tech 


ie = Rrchitecerel Drating 
ieee 3 see Mechanical Drafting 
+ Structural Drafting 


Von Ness et Pest, Dept. PS-1160 


eR | NAME. 
Sead Chucho WL HCO Fes Eon, BRGY tex Cuan py 


H SCOTT-1 MITCHELL HOUSE, INC. i) cy 


© Dept. W-2 ‘Yonkers, N.Y. # | STATE 
4 4 


PAY 2 or 3‘ on the DOLLAR 


for 1000’s of Useful Items of 


U.S. GOV’T SURPLUS 


You BUY DIRECT from U. S. Government at TREMENDOUS savings. Eliminate 
AT THE AMAZING PRICES  psiemen—Save BIG MONEY! Poy us LOW a0 2° on the dollar. Our DIRECTORY 
= Gov't Surplus Sales lists 100's Army, Navy. Air Force Surplus Depots all over the world 

PAID AT GOV'T SURPLUS SALES Etiy JEEPS, sports equipment. hunting. fishing and photographic 
$68 plies, radio, clectronic and electrical equipment. trucks, boats, Plumbing. 
Rardware. office equipment & supplies, Tools, machinery. furniture ook tells 

how te buy Gov't Surplus DIRECT. No dealer profits to pay. Get on the gravy train 


“Gov't Surplus: omecroey” to AVIATION SURPLUS, Dept. PS-11, Box 789, York, Pa. 


TREMENDOUS PROFITS 
with 


squipment and sup: 
i 


AIR GUNS 
‘AND 
POWERFUL 


O02 GUNS 


Largest Selection in the World-4 
Single Shot & Repeaters 
for Every Shooter's Needs! 


Earn $100 Per 

MEN WANTED wet ons ue 
; AUTO. DIESEL 
MECHANICS 


Catal A Moda Benjamin Sage Shot &Rapetars—Cal 88 
or TH or 22. Aisa, Speci hstng & Tahig ae Oe 


BENJAMIN AIR RIFLE CO., 852 MARION ST., ST.LOUIS 4, MO. | —— 


OFFICIAL SPREAD 
Bas SHIELDS 


$6.00 or 2 FOR $11.00! 


(With 40 ft. of wire. Additional wire 3¢ 9 ft. 


SPECIAL OFFER! FREE! — Authentic 
Bohigtnn Case FREE with cach bode TESTED AND GUARANTEED 


rite for free list of all types of telephones. 
ments F.0.B, Simpson, Pa. 


| TELEPHONE ENGINEERING CO. 
| Dept. 1140 


| ELECTRIC WELD SHALE & CUT 


REGULATION POLICE HANDEUFFS 
‘With New, Exclusi $4. | 


TEED. Send f money teder and. save 
610-0: charges. $1.0 tna | 
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MEN PAST 40 | 


Afflicted With Bladder Trouble, 


Prine tn Back, ips, Lege ALLIED 


If you have these troubles, particularly bladder 


trouble, then your condition may be traced to Glandular MONEY-SAVING 1961 


Inflammation’. ... » constitutional disease. Neglect of 


Ce ee ee ee ELECTRONICS CATALOG 
The Wccceior edie! ‘Clic has a New Pree Book 

See ee tee, poe ot ee Bere eee 444-PAGES 

Eetad Det ent heteia | Couptere 
‘This Free Book may prove of utmost importance in TO-DATE 


your life, Write Today. There is no obligation, 


Excelsior Medical Clinic Dept B6229 Exc 


SEW_ LEATHER marriiats‘cxsuy 


OMPLETE, EAS: WY DUTY 
“SHTCHEN’ Kit IN ONE COMPACT TOOL 


$1.98 


Postpaid 


viata ate Seat 


on orders up to 
$50 ;enly $5 down 
up to $200, $10 
down over $200 


Send for the leading buying guide to every- 
thing in Electronics, including products 
available only from ALLIED, Builders, 
perimenters, hi-fi fans, Amateurs, servi 
men, engineers—save most 01 


Tope Recorders & Phono 
# TV Tubes, Antennas, Ac 
rts, Tubes, 


‘© Public Address & Paging Systems 
© Lotest Test & Lob Instruments 


If you take 


guaranteed or your money back. i 
Send today for your value-packed, 
PREE 1961 ALLIED Catalog. 


. our 
Color Pix YOU CAN OCFEND ON THE WoRLOS. 40th 
LUccst eutconte sUPrUY HOUSE year 

8mm - 16mm - 35mm 127 + 120 « 620 
You must get our MONEY SAVING 


Free Catalog 


Listing all popular KODAK and ANSCO Film 
Type and Sizes . . . WRITE TODAY! 


SOLAR CINE PRODUCTS, Inc. | 


Teco lm ad 4247 S. Kednies Chicago 32, 
Preesig, ett Te aloes quarter cents” Det. PH 


ALLIED RADIO, Dept. 7-1 
100 N. Western Ave., Chicage 80, Ill. 


© Rush FREE 1961 ALLIED Catalog 
Name. 


Address, 


Save labor cost up to 100%, reducing completed 
home cost up to 409%. You can assemble any of 57 
designs from easy-to-follow plans. No measur- 

ing or cutting . . . every piece precision ma- 


chine pre-cut and marked. BUY DIRECT 


FROM MILL, Eliminate all between 
overhead, profit and labor 


PRICED FROM 
$2250 UP 


costs. Nothing to plan or figure. Complete with all lumber, 

hardware, paint, nails, glass, roofing, etc. Sterling Home 

quality material throughout. Freight paid most areas. 
Write today. Send 2S for illustrated, color catalog, 
floor plans and details. 


FAVOR: 


“OLD RELIABLE" ( — 

DELTA POWERIite 
MILLIONSSOLD!Shoots 
a brilliant, 800-ft. spotlight 
from the side, widespread 
floodlight from the top. 
Sturdy — economical — so 
very handy. 6-Volts, Any- 
‘one can use it, Only $6.15 


Eigherto spare! Powerful Y-mile beam. Ad- 

Muto spare! Powerful mile beam. 

sable heads Unbreakabie lens. Tian 
se two 6-Valt batteries. Only... 87.23 


© Deltea sna vi 


DELTA ELECTRIC COMPANY, 325 W. 33rd St., Merion, Indione 


‘handiest glue 
around the house 


Speedy squeeze bottle. No muss, no fuss. Dries 
fast, clear and strong! From furniture to scrap. 
books, best all-purpose glue you can buy. Send 
stamped, self-addressed envelope for Freecopy 
of “Elmer's Guide to Good Gluing”. Write The 
Borden Company, Dept. PS-110, 350 Madison 
Avenue, New York 17, N.Y. 

BORDEN'S PRODUCTS FOR THE HOME HANDYMAN 


EXCLUSIVE DOUBLE 


HEAVY DUTY PU 


: 
aa ere refunded, Order Ne 
Sie ti prs Oy axed peal ener COD 


PRODUCT Gity 41, Me, 


The WORLD'S FINEST ELECTRONIC 
GOV'T SURPLUS BARGAINS: 


f Soe 


‘Address Dept. PS-11 
Box TOS + LIMA, OHIO 


EA. 
FAIR RADIO SALES « P.O. 


DEER HUNTERS! 


RIFLESCOPE 
$Q-IS os. nc owe 


PAN TECHNICS, LTD. ta 
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THE 1960 POPULAR SCIENCE 


“HOME IMPROVEMENT 
HOLIDAY” CONTEST !! 


YOU CAN ENTER NOW! 


Submit a brief description (not to exceed 50 words) and a photograph or sketch 
of any home improvement project completed on your home between December 
Ist, 1958 and November 30th, 1960, when the contest closes. All projects completed 
within the specified two year period are eligible, whether you did the job yourself 
or not, however, the written contest entry itself must be your own work submitted 
in your name. The project must have been completed while you were the occupant 
of the home or apartment. Use the official entry blank below. The name and ad- 


dress of your local Building Supply or Hardware dealer must be filled in on the 
blank or the entry is void. 


All entries will be judged by The Bruce, Richards Corporation, an independent 
judging organization, according to how well the project answered a specific require- 
ment and the project's overall inventiveness. All projects are eligible no matter how 
small. Writing ability and quality of the photograph or sketch are not significant. 


Prizes will be awarded on the basis of retail value. Only one prize to a family. 
Trip prize must be taken before Dec. 31, 1961. Judges’ decisions are final. In the 
event of ties, duplicate prizes will be awarded, All entries and contents become the 
property of Popular Science Publishing Company, and none will be returned. Win- 
ners will be notified by mail and a complete list of winners will be published in 
POPULAR SCIENCE Monthly. 


Mail entries to: 
Home Improvement Holiday Contest 


Box 600 New York 46, New York | | 
All entries must be post marked by midnight, 
BB November 30th, 1960 and received by December i 
, 1960. 
Remamber lo ctioch your projet photograph or sbetch _ 
he ‘separate sheet of paper! m 
NAME. 
Wsppsss__ SM __ Ef 
crv. ZONE___STATE. aa | 
Your Building Supply or Hardware Dealer is: m7 
—e_—_ ——— | 
ADDRESS. 
cry. ZONE___STATE. a 
hed if extra space is needed.) | 


Contest subject to federal, state and local regulations. q 


Ml i SEE NEXT PAGE FOR VALUABLE PRIZES=> 


WIN-WIN-WIN-WIN-WIN! 


GRAND PRIZE 


ROUND TRIP TO RIO 
VIA VARIG JET 

A fabulous seven day holi- 
day for two in glamorous 
Rio de Janeiro, Brazil via 
Varig. Winners will be 
guests of the plush Hotel 
Gloria—round trip jet fares 
from New York — hotel, 
meals, sight-seeing trips. 


FIRST PRIZE 


LARK SEDAN 

Step out in front with the 
STUDEBAKER LARK. 
Here's the 2-door sedan Ali yi 
‘America wants . . . and it can Z © 
be yours. For economy of ‘ 

operation, for ease of per- 
formance, for features that 
put you far out front — it's 
the LARK! 


HARLEY-DAVIDSON 
lOPPER™ SCOOTERS 


ip 2 2 STANLEY TOOL ASSORTMENTS 


lucky winners. Your che Here's the opportunity to 


R 
el with the trim styling ex- 
terior design and top mechan- 
ical features. Get up to 
iles per gallon or more 
“easy {0 drive, economical 
Another ‘outstanding 
deen ‘by HARLEY-DAVID- 


36-weeks tuition-free training 
in the Chicago or Toronto 
Laboratories, or a complete 
home study program. Compe- 
tent, experienced instructors 
are just one reason why 
VAY gradcates do 20 wel 
fb the electronic Bold. 


have the tools you've always 


tric tools by STANLEY! 


4SEE PRECEDING PAGE FOR ENTRY BLANK 


900 FABULOUS PRIZES 


4 SETS OF 5 SHOPMATE RADIAL ARM SAWS 
ENCYCLOPEDIA BRITANNICA SHOPMATE New Redial 
The world’s greatest i 
treasure house of know! 
edge. Equivalent to a li- 
brary of 1,000 books. The . 

Encyclopedia Britannica ple, practical and accurate ad- 
is virtually essential in justments, with a crosscut 
every home where edu- capacity of 16” on 1” board, a 
cation is valued and re- rip cut capacity of 2514" 
spected. outboard! 


8 BLACK & DECKER 24 - 75 BERNZOMATIC 

H.P, HEAVY DUTY ROUTERS CARRY-ALL TORCH KITS 
BLACK & DECKER brin, ERNZOMATIC brings you 
you the fast, accurate, powe Propane ‘Torch 
Tul % H.P. Heavy-Duty Rout. <it complete with ai 
er. It’s the most versatile of 
woodworking tools, assuring 
professional results."This com- 

lete kit by BLACK & 

ECKER features 6 of the 
most popular and useful bits. 


150 SWINGLINE STAPLE 
Finish GUNS 


corm o High -cocthtaln, Ste 


ita‘on all le Gun, with exclusive 
for-deiven, ¥j built-in staple extractor. 
teat Sey a It's a favorite home tool 
ranges, perfectly belancea by the world’s largest 
and lighiweight—just a few of manufacturer of staplers 
the features in this PORTER- for home and office. 


50 SOUTHERN SCREW 100 WHITE LUFKIN 
“DO-IT-YOURSELFER” PACKAGES ‘STEEL TAPES 
For the do-it-yourselfer r= = ‘This Banner Tape is the 
SOUTHERN SCREW COM- first choice of artisans in 
PANY makes-up a “packag every building trade. 
of wood screws, sheet metal Home-owners, too, will 
appreciate the. quality 
atures of Lufkin 
easy to read, ens 
handle —a fOr 
every craftsman. 


4 SETS OF 200 RAY-0-VAC NITE 
VANDERBILT TIRES 4 HAWK HEADLITES 
Set of four (4) V- Your hands are always free 
Premium V. with this RAY-O-VAC HAWK 
HEADLITE, complete with 
battery and belt carrying case. 
‘Whenever you need two hands 
ready, the RAY-O-VAC NITE 
Tube-Type, ; HAWK HEADLITE becomes 
Jon, Miracle Ts your indispensable ‘compan- 
the light touch”. 


‘50 SETS OF WOLVERINE 

BOOTS AND GLOVES 25 MILLERS FALLS — 
WOLVERINE. presents #1144 Nylon Safe-T-Drills 
“the perfect pair” . . An all new shock-proof 
pair of field boots, id drill housed in rugged 
a pair of work  giov DuPont Nylon...formod- 
The WOLVERINE rm all around use. Light 
boots feature light- weight—plenty of high 
weight, waterproof con- speed power for all drill 


INE wear-ability. 
Contest prize arrangements by Marden-Kane, Inc. 


For instant 2-way 
Wireless Com- 
munication with 
car, home, boat, 
office, factory or 
farm 


19 Talk & listen to per- 
sons up to a mile 
away 

© AS any to use as 2 


it 
Only 


$3295 sec 


black simulated feather 


© Buy it in easy-to-build kit 
form or factory assembled 


Make Money with 
MULTICRETE 


Get into the garden masonry busi- 
Ress — where manufacturing 1s 
easy, where the market is broad, 
Gnd where income potentials are 
highly attractive. 

Multicrete is a line of concrete ma- 
sonry for building many things around 
house and garden — patios, walks, 
terraces, steps, barbecue pits, lattice 
walls, piers, planters, and many more. 
There's @ piace for Multicrete around 
almost every home, 
The new Multicrete machine is com: 
pact and self-contained. Easy to op- 
erate because of hydraulic movements, 
and automatic controls, Requires very. 
little space. High production with low 
labor costs. Requires only moderate 
investment, with ti 


Iierature, 


W.E, DUNN MFG, CO, 
402 W, 24th Street > 
HOLLAND, MICH. . 


f HEATH COMPANY | 
Benton Harbor 16, Michigan 
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Buy en Held 
U.S. Savings Bonds 


HOME IMPROVEMENT HOLIDAY 


CONTEST HEADQUARTERS 


NORTH CAROLINA 


CALIFORNIA TOWA West Durham Lumber Company 
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‘Kramer Brothers Lumber Co. 
{608 West Washingion St. 
Frankfort 


KENTUCKY 


Northern Indiana Lumber Co., Ine. Winn Ave. 
7029 Indianapolis Blvd. Winchester 
Hammond MASSACHUSETTS 
Frey Brothers Lumber Co. prensa 
Poenen AY, Gold Star Blvd. 
Kirby: Wood Lumber Company eee 
fee MICHIGAN 


Belleville Lumber & Supply Co. 
‘Sample St 


9916 W. reet 10300 West Fort 


South Bend Detroit 
North Indiana Lumber Co. ‘Wallick Lumber Company 
ath ‘Ave. 1454 Schaefer 


Home Lumber Co., Inc. 


Atlas Lumber Company 


Central Builders Supply, Tne. 
P. O. Box 67 bid 


WEST VIRGINIA 
Barr-Thomas Lumber Co. 

400 Virginia Avenue 

Fairmont 

CANADA 

Chicopee Cash 'n Carry Ltd, 
8910 King Street, East 
Kitchener, Ontario 

Val Royai 

12200 Reed Blvd. 

Cartierville, Mil. 

Rutley Lumber Company, Ltd. 
Ottawa & South Railway Streets 
Regina, Sask. 
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BRITISH Custom PORTER 


FIRES WINCHESTER .303 AMMO > 


LIBER SPORTING RIFLE 


NEW NATO 
HIGH 
VELOCITY CALIBER 


gale Sei 


1M? shet 


in spare time. Progress at your 
own speed. Equivalent to resident 
school—prepare for college en- 
trance exams, Credit for subjects 
already completed. Single sub- 
Jects if desired. Diploma awarded, 

Write today for Free Bulletin! 

AMERICAN SCHOOL 

Dept. 1846, Drexel at 58, Chicago 37 


ADD INCHES OF MUSCLE TO 


YOUR BODY....REAL FAST! 


Obtain chain breaking strength, A 
mighty chest, Broad shoulders, Pow- 
erful ‘Arms and legs, and a wash- 
board waist! 


ea Il Fl SOUND EFFECTS 


Newest sounds — airplanes — DC8 — Electra 
prop-jet—Boeing 707—Air Force F-104 Star- 
fighter—Regulus I—missile launching—car- 

rier sounds—also autos—music—trains—household— 

industry. More than 13 classifications; over 1500 

fe sound effects. See your dealer or send 25¢ for 
logs containing more than 250 record listings. 
iw TY SERVICES, 7000-H Santa Monica Bivd., Hollywood, Calif. 


UPTURED 


BE FREE FROM TRUSS SLAVERY 
Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping. chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity bat through choice om your part, 
‘Now there is a new modern Non-Surgical treatment 


that is designed to permanently correct rupture, These 
Non-Surgical treatments are so certain, that a Lifetime 
Gertificate of Assurance fs given. Write today for our 
New FREE Book that gives facts that may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live. play, love and enjoy life in 
the manner you ‘desire. ‘There is no oblization, 

Excelsior Medical Clinic, Dept. 46224, Excelsior Springs, Mo. 


Says John Bennie, Pittsburgh, Pennsylvania 

"Thanks to your wonderful training, | have 
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DETROIT 


REPORT 


By Ken Fermoyle PS Detroit Editor 


Will Pipe Replace Wire? 


PENCOEN'S change from vacuum. to 
hydraulic-operated windshield wipers 
for '61 is the latest hint that more and 
more accessories will be powered hydrau- 
lically. 

A lot of engineers expect that cen- 
tral hydraulic systems will eventually 
take over many of the jobs on cars now 
done by electricity, as well as provide a 
single power source for hydraulic acces- 


sories already in use (power brakes and 
steering, for example). 

Backers of a central hydraulic system 
claim that accessories operated by it 
would be both durable and easy to serv- 
ice. And the clincher: A car designed 
for a central hydraulie system should be 
cheaper to build than one using miles of 
wiring and dozens of electric motors, 
switches, and solenoids. 


Aluminum bumpers on the way. 
One major auto maker plans to fit alumi 
num bumpers on 10,000 of its 1961 com- 
pact cars. Follow-up checks on how the 
bumpers hold up will determine whether 
the company makes a wholesale switch. 

Designers of one medium-priced car 
are already convinced. They've sched- 


Anti-smogger 
too. The positive crankcase ventilation 
systems going into many ’61 cars do more 
than reduce air pollution. They help 
prevent sludge formation in the crank- 
case—and may even boost fuel economy. 

Unburned gases escaping around pis- 
tons into the crankcase mix with the oil 
to form sludge and corrosive acids. These 
are a prime cause of engine wear. By 
pulling the unburned gases out of the 
crankcase by engine vacuum, the ventila- 
tors cut down on formation of the harm- 
ful elements. Putting the gases back into 
the engine to be burned means you get 
full measure from every gallon of gas. 

‘The ventilators are simple—just some 
tubing and a valve. GM’s AC Spark Plug 
Division sells them as kits for $5 to $20 
(depending on make and model), for 
vehicles bought without them. 


uled a midyear switch from steel on all 
models. (The fact that the accompanying 
hoopla might add a shot in the arm dur- 
ing a slow sales period has not been over- 
looked; but here’s the real reason they 
won't offer the aluminum bumpers from 
the start of the run: They couldn't get 
enough of them that soon. ) 


Nylon for gas lines? Experiments 
indicate that nylon tubing might serve 
better than metal tubing to carry fuel 
from gas tanks to fuel pumps. It’s easier 
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to install and service, doesn’t have to be 
preformed, and needs no flexible connec- 
tions. It won't crimp or dent like metal, 
either, stopping fuel flow. 


Perfe 
y in microinches— mil- 
n inch. That's 100 times more precise than the 
tolerance only used in watchmaking, 
As a result, Perfect Circle rings fit ideally in e 
maintain full power and oil control longer, deliver impor- 


tant long-run 


Precision and performance are two of th reasons why 
ding engine 


of Motors will respect your judgment 
when Perfect Circles. Perfect Circle Corpora- 
tion, Hagers , Indiana; Don Mills, Ontario, Canada, 


PERFECT CIRCLE (Gome/istonhings 


PISTON RINGS - PRECISION CASTINGS - POWER SERVICE PRODUCTS - SPEEDOSTAT 


PS Readers Talk Back 


large foot that pushed the machine ahead 
on its runners. Built and operated by the 
Road Excavating Co., in Wisconsin, it 
made about five m.p.h. 

This form of traveling heavy equip- 
ment was abandoned when the caterpillar 
tread came along. And now look! 

H. Carson, Brandon, Minn. 


It’s a Topsy-Turvy World 

‘Tue upside-down bridge that turns out 
to be concrete-pouring forms [July p. 
111] ,reminds me that there really is an 


inverted bridge in Germany. This picture 
I took proves it. It shows a railroad 
bridge built near Dillenberg. 

Crane, Sebring, Fla. 


“41 Feel You Loud and Ci 

In June [“The Month in Science”) 
you say that Air Force technicians “are 
now working the bugs out of a mecha- 
nism to send messages to pilots through 
their skin. 

I thought you'd be interested to know 
that I was probably the first to do this, 
and wrote an article 
on it for the April, 
1920, issue of Elec- 
trical _Experimenter. 

H. GERNSBACK, 

Editor 

Radio-Electronics, 

NYC. 

We're not sur- 
prised that Mr. 
Gernsback beat the 
Air Force to touch 
communication. He's 
justly famous for 
anticipating science 
(his story “Ralph 
124C,” published in 
1925, gave detailed 
descriptions of nylon 
and radar). 
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No sound—1920 dancers hear music through skin. 


[Continued from page 22) 
The Arrow Through the Glass 


In THE PS Favorite for August, you 
told how to drill through a glass goblet 
to insert an arrow. I’m bewitched, both- 
ered, and bewildered—and I still don’t 
know how to drill through the glass. You 
said, “Drill holes in glass with brass tube 
and abrasive grit.” Could you elaborate? 

James PuMMER, Wickliffe, Ohio. 


Chuck a piece of brass tubing in an 
electric drill or drill press, cover the area 
of the glass to be drilled with a paste of 
kerosene and an abrasive grit such as 
valve-grinding compound. Hold the ro- 
tating brass tube against the glass, add- 
ing abrasive as needed. Don't force the 
work; the tubing will grind its way 
through if you take your time. Practice 
ona scrap of window glass first. 


... I Ta1ep my luck on that goblet with 
the arrow through it. On my first try I 
busted the glass while drilling. So I got 
another glass, tried again, and made it. 
Now I had to carve an arrow and get it 
through the holes. After carving a beauti- 
ful one, I put it in the vise to squeeze it 
small enough to go through. Crackkk! So 
I tried again. 

I now have a very nice arrow-pierced 
goblet. But to those who are still trying: 
Soak that arrow before putting it in the 
vise. Then leave it in the vise overnight. 
It works swell. 

Ken Brust, Midwest City, Okla. 


© 1920, Hugo Germbact 


DUAL HEAT 
SOLDERING GUN KIT 


Features the new Weller Dual 

Gun—most advance 
soldering tool on the market. 
Not only does the heat and 
spotlight come on instantly 
when trigger is pulled, but 
2 trigger positions give 2 
soldering temperatures. You 
can switch instante highor 
low heat as your job requires, 


95 


MODEL 
8200K 


You'll have many uses for a Weller Instant Heat Soldering Gun 


x a3 fey = 
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SS Es — 
MEND METAL 


REPAIR APPLIANCES, ASSEMBLE HI-FI KITS 
ly and professionally. with strong. noise-free con- easily and quickly. Copper, are more fun with Weller 
tip has long reach nections. Use low heat for iron-plated tip provides su: Gun. Prefocused spotlight, 
9S easily into tight connections and high heat perior heat transfer and pistol grip and perfect bal: 
places.Tipcanalsobebent. for chassis joints. Sutlasts other kinds of tips. ance assure precision work. 


HOBBIES AND CRAFTS: 


Do sanding and refinishing easier with a 


g Big 25 sq. in. sanding surface gets jobs done $1348 
c) 


fast. Straight-line action sands with the grain, 
never bucks or twists . . . goes into corners, 


= AT YOUR HARDWARE OR HOBBY DEALER W=LLE ELectnic conroRAriON 


Big-muscled crawler tractors now get out the 
stone faster and cheaper than dynamite 


Steel-Clawed Cats 
Rip Rock to Pieces 
A 


By Harry Walton 


stead of dynamite is the big break- 

through in earthmoving — today, 
Crawler-tractors so powerful they can 
sink steel teeth into stone literally plow 
rock into rubble. 

The controlled bellow of the huge en- 
gines is silencing the boom of explosives 
on job after job—and doing the work 
faster and more cheaply than the big 


Gest ain rock with diesels in- 


continues]. 


Weight and brute power force 
steel teeth into stone 


HYDRAULIC POWER lowers 
rear end of tractor is raised 


J TWIN RuppeR TEETH leave broken frag- 
ments small enough for scraper loading. 


bangs ever could. Rock ripping not only 
eliminates the costly blast-shovel-load 
routine, but also its dangers. 

In the Chicago area, a stone quarry 
was paying for damage in nearby residen- 
tial areas after almost every blast. Now 
the work of freeing stone is all done with 
three Caterpillar D9 tractors—and only 
rock is broken. 

Near Needham Heights, Mass., blast- 
ing to widen the Charles River would 
have threatened a bridge. Ripping with 
tractors got the rock out safely. 

Blasting would have endangered a 
church at a new interstate highway near 
Kansas City. The contractor ripped out 
a big sandstone formation. It worked so 
well he abandoned blasting on the rest of 
the job. 

Hidden rock is the joker that can 
turn a construction job into a nightmarish 
gamble. An unsuspected layer of stone 
under topsoil can breed ulcers in strong 
men, turn profit into bankruptcy. 

To dislodge such stuff and break it into 
haulable size formerly meant moving out 
dozers and scrapers to bring in an al- 
together different task force—rock drills, 
explosives, power shovels, and trucks, 
plus men skilled in using them. And blast- 
ing is a discontinuous process—you drill, 
charge, fire, load, and haul—then start all 
over again. Each shot means moving out 
equipment, halting traffic, warning out 
workers. All this takes time—while yard- 
age drops, costs skyrocket. 

But ripping can be done by the same 
tractors used for dozing and push-loading 
scrapers. Ripper teeth can leave rock 
small enough to lift with those same 
scrapers—big rubber-tired machines that 
scoop up material and run with it to a 
dump or fill area. 

Ripping is continuous, with no costly 
stand-by waits of expensive equipment. 
Production can run from 200 cubic yards 
per hour in grim going to 1,500 in easily 
ripped material. If rippers can do a job, 
it costs a half to a tenth as much as drill- 
ing and blasting. 

Ripping is a sight to thrill hardened 
sidewalk superintendents. I watched a big 
yellow D9 Cat back into position, stop 
with its engine gently thudding over. 
Twin hydraulic cylinders at the rear 
slowly lowered a massive, hinged U frame. 
A two-foot-long steel tooth centered on 
this sank to the ground, bit against rock. 


GB POPULAR SCIENCE NOVEMBER 1960 


WHEN ROCK IS TOO TOUGH for a single tractor, 
4 pusher unit often makes the job rippable, an 


As the hydraulics inexorably contin- 
ued to drive it down, the rear end of the 
crawler rose. I could see daylight under 
the tracks; 15 tons of the huge 30-ton 
machine was bearing down on two square 
inches of high-alloy steel point. 

Now the 345-hp. diesel bellows with 
the opening of the throttle. There’s a puff 
of black smoke as the engine runs rich 
before the exhaust-driven supercharger 
can ram in enough air. Straining in low 
gear, the tracks become rigid with effort; 
drawbar pull and tractor weight put a 
vector force of 42,000 pounds, or 21 tons, 
on the ripper tooth. 

It sinks in as the machine strains for- 
ward. Sharp cracks issue from fractured 
rock; jetlike explosions spurt from newly 
opened fissures. Under the intolerable 
pressure of the man-made claw, stone 
welded together for millions of years 
splits asunder, is lifted from its ancient 
bed, crumbles like furrowed earth. 

The Cat moves on, engine roaring, one 
track or the other slipping at times, 
clawing for traction as the ripper tooth 
meets resistance, stubbornly searches out 
the rock’s breaking point, snaps boulders, 
lifts slabs. Its progress is punctuated by 
cracks and snappings; the rock “smokes,” 
as construction men say, with the powder 
of its disintegration. 

It’s low-gear work all the way. A 
single ripper tooth is used in hard rock 
or stuff that tends to break out in big 
slabs. Two and three teeth are used in 
easier going or to break already ripped 
rock into smaller pieces. 


triples working speed. The push block the rear 
tractor shoves against has rubber springs. 


Tractors with direct drive are more 
effective in ripping than torque-converter 
machines; they fracture rock more readi- 
ly because of the shock loading of the un- 
compromising clutch. The converter cush- 
ions drive engagement, as in a car, 

The history of rock ripping goes back 
to the Roman Empire, whose road build- 
ers mounted a plowlike contraption on 
wheels, pulled it with oxen to loosen soil 
ahead of hand shovelers. Similar tools, 
some without wheels, were used in rail- 
road work as far back as 1860. On the 
Hoover Dam project in 1931, R. G. Le- 
Tourneau put wheel-mounted rippers to 


SLICED THROUGH A HILL that runs to a tough 60- 
percent rock, this 23-foot cut and all other sec- 
tions of Bypass 117, near Roanoke, Va., were 
made by ripping and scraper loading. 


continues 69 


SAME TRACTOR that rips out ut hi igh rock can bat 
doze debris downhill, wher can be usec 
build a shelf or level a hillside roadway. 


work behind tractors. They weighed only 
7,500 pounds, were clumsy to maneuver, 
and easily stalled the modestly powered 
tractors of the day. 

It’s today's big crawler-tractor, heavy 
enough to make the ripper tooth pene- 
trate, muscular enough to drag it after- 
wards, that makes rock ripping feasible. 
Despite its early dawning, the technique 
is still so new that, as one ripping hand- 


Three shanks at a time can tear up 
old asphalt and other blacktop four inches 
thick, while a single ripper tooth has 
broken up concrete up to eight inches 
thick, slicing through the reinforcing rods 
inside at the same time. 

A more unusual use is the ripping of 
rock-hard frozen ground, which otherwise 
would bring construction work to a stop. 
In Minnesota trials, tractor-mounted rip- 
pers have stripped ground frozen to a 
depth of eight feet. 

Strip-mining for coal is already well 
established. A single huge shank making 
two or three passes, with the tooth a foot 
deeper each time, breaks seams up to a 
depth of eight feet, leaving coal ready for 
grading at the tipple. 

On a mountain near the Kentucky- 
Virginia border, rippers are tearing up 
a sea bed of silica. The material, shipped 
off for glassmaking and other industrial 
uses, is so hard on ripper teeth that they 
have to be changed daily. On rock, teeth 
last for 50 or 60 hours; on one job in 
tight shale, tip life was more than a thou- 
sand hours. 

Not all rock can be ripped. Rippability 
depends not only on the kind of rock, but 
on its formation and consolidation—the 
way it's put together. 

Igneous rocks (granite, basalt, pumice), 
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formed by the hardening of molten ma- 
terial from inside the earth, are toughest 
to rip. Sedimentary rocks, created by the 
action of water, wind, or glacier action, 
are among the easiest. Limestone, sand- 
stone, and shale are examples of these. 
Metamorphic rocks (gneiss, slate, quartz 
ite) are those that have been transformed 
by pressure, shear stresses, chemical ac- 
tion, freezing and cooling. 

lying in layers, or with natural 
fractures and faults, is easier to rip than 
solid stuff. Weathering may transform or 
decompose even granite and other tough 
igneous rock to rippable condition. That's 
why taking a sample with a core drill 
doesn’t tell the whole story. Even very 
hard rock may be rippable in certain 
formations. 

Shock waves are the tip-off. The re- 
fraction seismograph, a portable instru- 
ment, tells what’s under the topsoil and 
whether it can be ripped. By charting the 
speed of seismic waves, the device tells 
where rock is, how hard, whether it's 
stratified or fractured, decomposed or 
weathered. For good measure, it tells how 
far down bedrock is, and in’ some cases 
where water level lies. 

A shock wave for testing is generated 
by a sledge hammer hitting a steel plate 
on the ground, or by a small explosion. 
Seismic waves travel fastest in hard rock, 
slowest in loose soil, and at different, 
though overlapping, speeds in every type 
of subsurface material in between. Speed 
of travel is read in milliseconds by an 
electronic circuit that lights up a row of 


RIPPING FIVE FEET DEEP in two passes, a D9 


strip-mines coal. The ripper attachment weighs 
nine tons. Single tooth is far back so that raised 


slabs won't lift the tracks with their weight. 


How shock waves tell what kind of rock lies under the soil 


SHOCK WAVE IS SENT at 10-foot intervals. Near 
the geophone, it arrives first through soil, at 
1,000 feet per second. Farther away, it travels 
faster by detouring through weathered rock at 


includes an electronic 
wave detector, a sledge, 


nd wire. Neon bulbs in 


second, 


neon bulbs arranged as a binary counter. 

If the seismograph gives the nod to 
ripping, machines can move in to do the 
job. If it says no, there remain two pos- 
sibilities before all-out blasting is resorted 
to. One is to “pop” stubborn rock with 
modest, widely spaced explosive charges 
and then follow with rippers and scrapers. 

The second, more heroic, method is 
tandem ripping, with a second tractor 
shoving against the ripper yoke on the 
first, Often this not only makes an im- 
possible job feasible, but doubles or even 
triples production. Adding the second ma- 
chine—with a boost in operating cost to 
perhaps $60 per hour—may pay off very 


3,000 f.p.s. At 50 feet, quickest route is through 

bedrock at 6,000 f.p.s. Solid lines show fastest 

paths. Plotting time against wave sources tells 
hidden underground story. 


experts the 
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SLEDGE STRIKES PLATE laid on ground. Impact 
trips a circuit that starts the timer. Arrival of 
first earth wave stops it. Neon bulbs remaining 
lit show the elapsed time interval. 


handsomely in cutting cubic-yard cost. 
Tricky as walking on eggs is the wid- 
ening of roads cut through solid rock 
over Kentucky’s Mammoth Caves. Be- 
cause of necessary restrictions, bids based 
on blasting were very high. Ripping has 
already started the job, in some places 
tearing up sandstone to a depth of 20 feet. 
This winter, D9 rippers and scrapers 
will claw out sandstone and limestone 
directly over cave areas. Here, blasting 
could send thousands of stalactites crash- 
ing down, perhaps irrevocably destroy 
beautiful ‘underground formations. For 
rippers, it's just another—slightly more 

ticklish—job. 
1 


Underwater 
bat-wing ski 


Hydroplanes at the sides % 


of this odd-shaped ski board 
(far right) let skin divers 
explore the bottom of Syd- 
ney Harbor in Australia as 
well as skim the surface. 

With hydroplanes tilted 
down in front by two hand- 
held levers, divers can go 
down to 80 feet; they climb 
by. reversing the tilt. ‘The 
ski board also makes turns, 
underwater barrel rolls, and 
other maneuvers. 

‘The Bat was built by two 
skin-diving members of the 
kin-divi bers of thi 
Royal Australian Air Force 
Air-Sea_ Rescue Detach- 
ment. With it they have lo- 
cated equipment lost over- 
board and sunken boats. 
Towed by a crash boat, they 
could reach a disaster scene 
quickly and begin search 


operations. mast i 


Marine of the future 

_ This bug-faced creature is a U.S. Ma- 
rine demonstrating possible future com- 
bat dress and equipment at Quantico, Va. 
Wearing experimental protective clothing 
for atomic, biological, and chemical war- 
fare, he carries a light flame thrower. 
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FLAT ON HIS SKI BOARD, the skin diver above is towed on the 
surface by a cras! 


sh boat 


The red-and-white crossed flag on the 
are in progress. 


Aircraft umbrella 

All-weather protection for crews work- 
ing on advanced electronic systems in 
the _twice-as-fast-as-sound Republic F- 
105D fighter-bomber is provided by this 
fiber-glass canopy, Lights are built into 
the shelter for dark days and night work. 


PS PICTURE NEWS 


GOING DOWN: A push forw 
tilts hydroplanes at the board's sides 
Usual eruising depth is about 30 feet, 


‘Wind tunnel 
sits on end 


Upper-stage 
space-rocket  en- 
gines will soon be 
tested in theirnor- 
mal vertical flight 
position — instead 
of in horizontal 
wind tunnels. 

The Air Re- 
search and Devel- 
opment Com- 
mand’s Arnold 
Center in Tennes- 
see is now con- 
structing a vertical 
cell capable of 
testing th lig- 
uid- and solid- 
propellant engines 
with 500,000 
pounds of thrust, 
expects to have it 
ready in 1962. 

The cell shown 
in the drawing 
is designed for modifications that will above ground; the bullet shape below it 
later enable it to handle engines of is a steam ejector that creates a vacuum 
1,500,000 pounds’ thrust. The rocket is that simulates altitudes of 100,000 feet. 
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Hungry World 
Raise Whales 


for 


One scientist's solution to 
feeding people in the 21st 
century: underwater ranching 
with the sea’s mighty cattle 
By Arthur C. Clarke 


(From The Challenge of the Seu (88:95) 4 
Holt, Rinehart, and. Winston, Ine.) 


asked one another, “Is there any way 

to farm the sea, and thus improve its 
productivity, as we have done on land?” 
‘The answer may well determine the fu- 
ture of the human race—or even decide 
whether it has a future. 

There is one possible way of exploit- 
ing the creatures of the sea that is as 
thrilling and dramatic as anything that 
has ever been done. This is the protec- 
tion, breeding, and herding of the might- 
iest animals in the world—the whales. 

For whales are cattle, even though they 
weigh a hundred tons or more. This has 
long been recognized in the use of the 
terms bull, cow, and calf in connection 


I: IS not surprising that scientists have 


— 


POLLACK WHALE 


‘Ugly but docile as cows, these baleen whales roam from arctic to equatorial waters every year. 
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Willa 


Food? 


Ha 
WHALE MEAT already is 


prized in Japan, where it 
is marketed like this. 


That thrashing 


with them. They are intelligent creatures 
who can communicate with each other by 
underwater sounds, so it should not be 
difficult to direct and control them, per- 
haps with additional help from electric 
fields. Most of them are docile—even 
playful—except when attacked. Then 
some have been known to hit back and 
even to sink small ships by ramming 
them. 


NORTH ATLANTIC 
WHALE 


BLUE WHALE RIGHT 


= 


LITTLE PIKED WHALE 


=> 


ZF 
Y 


§ 


ll 


marks a stranded whale. Such sights might be common 


Some 50,000 of these great animals are 
killed every year, providing valuable oil, 
meat, and other food products. You may 
never have eaten whale meat, but when 
properly prepared, it tastes very much 
like beef, The Japanese regard it as a 
great delicacy, and one day other nations 
will do the same—if only because more 
familiar kinds of meat will be getting 
steadily scarcer and more expensive. 


PYGMY SPERM WHALE 


men were to herd whales like cattle. 


No host to Jonah. There are two en- 
tirely different types of whales. The larg- 
est and most numerous are the “baleen,” 
or “whalebone,” whales, which get their 
name from the hanging curtains of whale- 
bone (baleen) that fringe their mouths 
in place of teeth. They live almost ex- 
clusively on small shrimplike creatures, 
which abound in countless billions in the 
cold Arctic and Antarctic water, where 


FINBACK WHALE 
‘SPERM WHALE 


Whale that gobbled Jonah was not a baleen but, probably, a sperm like the one in the corner. 


CONTINUED aT 


MISLED BY PILOT WHALES, who should have known better, 65 
of the huge mammals in 1954 were caught by a receding tide 
and beached, giving Danes a foretaste of whale farming. 


the sea’s crop of plankton is the richest. 
Straining their living soup through their 
built-in filters, the baleen whales have 
no need of teeth, and despite their huge 
size, their throats are only about six 
inches in diameter. So none of them could 
have swallowed Jonah. 

Very different is the sperm whale—the 
original Moby Dick of Melville’s great 
novel. He does not feed on two-inch 
shrimps, but upon one of the most ter- 
rible creatures of the sea. Diving to 
depths of half a mile or more, the sperm 
whale hunts the giant squids in the 
eternal darkness where they live, chewing 
them up alive despite their efforts to de- 
fend themselves with claw-studded ten- 
tacles and vicious parrot beaks. Although 
most of the squid eaten are relatively 
small—less than six feet—fragments of 
tentacles 30 feet long have been found in 
the stomachs of sperm whales. 


The sperm whales live mostly in the 
warm seas around the equator, but the 
baleen whales migrate every year in one 
of the greatest animal movements on the 


WELL WORTH CATCHING for their 


meat and oil 


Lipeoeet whales can 
bring as mu 


as $30,000 apiece. 


face of the earth. They spend the sum- 
mers in the polar regions, feasting on the 
rich crop of plankton life that flourishes 
as the sun rises higher in the sky. At the 
end of the summer, gorged with the tons 
of food they have consumed, they move 
toward the equator so that their calves 
can be born in warm waters. 

Biggest of them all. The largest of the 
baleen whales—the blue, or sulphur-bot- 
tom, whale—is the biggest animal that 
has ever existed. Not even the dinosaurs 
of prehistoric times approached it in size. 
It grows to a length of well over 100 
feet, and although only a few have ever 
been weighed carefully, the biggest speci- 
mens must tip the scales at something 
like 200 tons. 

A baby blue whale is about 23 feet long 
when born and weighs approximately 
eight tons. It's hard to picture a baby as 
big as a bus. It’s even harder to grasp 
the rate at which it grows. Feeding only 
on its mother’s milk, the infant takes a 
mere seven or eight months to become a 

[Continued om page 216] 


BIGGEST ANIMAL ever 
known, the blue whale 
produces a baby 23 feet 
long at birth, which 
puts on weight at the 
rate of 500 Ib. a day. 
This scale drawing and 
those on the previous 
two pages are repro- 
duced by courtesy of 
the American Museum 
of Natural History. 
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“l’d like to see them make. 


A_CAR-TRUNK HATCH hidden away in the back you'd just lower a center armrest. This would 
of the rear seat, To reach into the trunk from expose a sliding door that you'd unlock with a 
inside the car to get small personal articles, _key.—Stewart A. Collins, Hackettstown, N.J. 


SQ | 


NS gs oS 
EASY-OUT WOOD SCREWS for the jobs around a NO-SQUEEZE CALKING GUNS penned by gas 
shop that call for a temporary fastening. A wing- cartridges. In winter, when the compound is 


nut head would be just the thing for quick re- cold and stiff, it takes a strong hand to operate 
moval.--S. N. Stremnic, Fort Lauderdale, Fla. the hand lever.—Andrew Vena, Philadelphia. 


RIFLES THAT LOCK so they couldn't be loaded, MLUMINATED DUSTPAN BRUSHES with a flash- 
cocked, or fired. A key-operated device would light cell pocketed in the handle. Then the user 
keep the bolt or other firing mechanism from could see in dark closets and under low fur- 
being moved.—F. E. Martz, Calverion, N.Y. _niture.—Fred Lettino, Long Island City, N.Y. 


I pay $5 for each one published. 


idea of a gadget that he would yous? We 
w 


Everyone has his own 
Government 


like to sce in general 
were’ suggested by 


Russians Show Clever New 


Soviet engineers are busy solving problems in many fields 


DRUM-LIKE CUTTER on this ditch dig- 
ger gouges out eight-foot trench. Arc- 
sht-fe h. 
—_ siege oe conveyor belt dumps soil onto 
BLOOD CIRCULATION is checked at eight different points igh-speed excavators are 
of the body and registered automatically by this ult in use on a ine project that will 
sensitive radiograph. Individual transceiver heads inject carry natural gas hundreds of 1 
minute doses of radioactive materials into adjacent blood through Georgia and Armenis. 
vessels; the flow is recorded on paper tape. pulled by crawler-tractors. 


MULTIPLE-DUTY POWER-FRAME TRACTOR har- CROSS-COUNTRY TRACTOR rolls on two-foot- 
vests grain, picks potatoes, excavates soft earth, wide tires for traction on soft ground. A 90-hp. 
generates electricity, and pumps water. It’s pow- diesel engine, mated to a transmission with a 
ered by a 45-hp. engine that drives all four dozen forward and four reverse gears, drives all 

wheels. The vehicle does 20 m.p.h. and can haul 


wheels. It can be converted to a truck by adding 
a dump body. Top speed is 12 m.p.h. an eight-ton semitrailer. It's made in Kharkov, 
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Machines 


—from medicine to gold mining 


$2 usc 


EIGHTY-HORSE ALUMINUM ENGINE with replace- 
able cylinder liners powers the Volga station 
wagon, Russia's newest car. Capable of toting a 
half-ton of cargo with two , the car tes 
coarse and fine oil filters, builtin lube system, 
reclining seats, radio, heater, temperature gauges 
in radiator and cylinder head, and a tool kit of 
35 items. Automatic transmission is optional. 


CROPS GROWN UNDER GLASS are cultivated by 
this rail-mounted vehicle. The cowcatcher prow 
wedges open the hinged panels covering the 
bed; as the macl passes, a tapered tail eases 
the panels down. The electric combine sprays, 
plows, harrows, fertilizes, and harvests, 


DOUBLE-TRACK CAR TRANSPORTER for long-dis- 
tance delivery carries six autos on the top deck 
and two more, plus spare parts, in the enclosed 
hull, To unload the upper level, the tractor is 


jackknifed and the cars are driven down ramps 
extending from the inclined front end. 


ZEN GOLD FIELDS along the Kolyma River 
the arctic regions of northeast Siberia are 
thawed artificially to permit year-round mining. 
Hot water, pumped through a grid of steel 
ipes and carried underground by rubber tubes 
in the summer, softens the frozen crust, 
Bulldozers then scrape off the surface over- 
burden, exposing the rich sands beneath, 


UFTED ON FIVE-FOOT STILTS, this tractor culti- 
yates corn and other high-standing crops. The 
hollow rear legs house a chain drive leading 
from the extended rear axle to the double-red 
tion gearing on the rear wheels. Front tubular 
frame incorporates steering shafts. 


at) 


The latest in fuss-free photography: 


WITH WINK-LIGHT ATTACHED, camera is ready 
for three types of indoor exposures (below). 
Shutter is cocked; thumb is on release. 


By Alfred W. Lees 


ON’T be fooled by the docile ap- 
pearance of the new Polaroid 900. 
It has a mind of its own. When 
you pick it up, be ready to surrender 
some of your rights as a photographer. 
Point it at a problem and this camera 
opens an eye, calculates, takes a deep 
breath—then makes all the decisions. 
Dissect the shutter housing and you'll 
find innards such as you've never seen in 
a camera before. While a miniature con- 
certina times the double-blade shutter, 
a rotating cam determines how far the 
diaphragm should open. It’s all part of 
the most automatic shutter ever devised 
for an all-purpose camera. Up to now, 
electric-eye cameras have controlled the 
aperture at a fixed shutter speed; Pola- 
roid’s previously introduced photoelectric 
shutter (a clip-on accessory for outdoor 
use) adjusts the shutter speed at a fixed 
aperture. The revolutionary electric-eye 


Pictures ’round the clock—indoors and out—with these 


ERTURE | 1/88 


[mse] 


1/25 1/354 


urter | 1/125 1/25 


1/50 


EV EQUIVALENTS 


BRIGHTNESS (FOOT CANDLES) 
2 4 75 


LAMPLIGHT 


system of the 900, however, controls both. 

Its versatility is demonstrated in the 
chart below. With the accessory wink- 
light, the camera needs only normal in- 
door lighting. Its eye computes the 
amount of wink-light fill-in required to 
soften shadows. In total darkness, the 
wink-light can be used alone for subjects 
up to five or six feet away—or a conven- 
tional flash unit can be plugged into it. 

Sharp to the horizon. When you load 
the camera, you merely dial the correct 
film rating into a window below the shut- 
ter. The camera handles any speed from 
50 ASA up, and will take the new color 
film Polaroid has promised. All their new- 
est films develop themselves in 10 sec- 
onds—instead of the minute they once 
took. For the range-chart snapshots, we 
used film with a rating of 3,000—the fast- 
est made for amateur use. Shooting in 
bright sun with film this sensitive, you 
have so great a depth of field that you 
don’t even have to focus—everything from 
four feet to the horizon will be sharp. 
This leaves you, as the photographer, 
with exactly one function: pressing the 
shutter release. 

Actually, there’s a little more to it. 
For many pictures, you'll have to focus. 
But, again, the 900 does most of the work. 
Its combined viewer-rangefinder features 
a bright frame that shrinks and offsets 
as the lens moves closer to the subject. 


automatic exposure settings 


GALVANOMETER 
MERCURY BATTERY 


‘AIRINTAKE HOLE 


WHEN SHUTTER IS TRIPPED, diaphragm blades 
open until pin contacts shaped cam that keeps 
aperture small for bright sun or lets blades flas! 
wide in low light. At same time, vane positions 
itself over air-intake hole. Tapered slot controls 
speed with which air enters to extend bellows. 
Moving end of bellows rotates timing cam on 
hhich two shutter-blade pins ride. Pins fall off 
in sequence, flicking first blade (arrow) away 
from aperture, second over it to end exposure. 


The offset corrects for parallax. A split 
image fuses in a center triangle to tell 
you when you're set on proper distance. 
Indoors or out. On top of the lens 
[Continued on page 220) 


Anatomy of the 900 


~~ 


\ 


\ ) 
Le 
EYE, HEART, BRAIN, AND LUNGS 
of camera are (left to right): the 
hoto-conducti Il, 1.34-volt 
ttery, moving-coil galvanome- 
ter (pointer red 
slot) and shutter-timing bellows. 


Chevy's compact bus spins about on a 9%-foot radius, less than half the 
nana ps Shas a standard car needs. Despite its high body, it leans little in such 
circle 


avers, even when traveling at speeds up to 30 m.p.h. 


Here Come 


LONGER, LOWER, WIDER, Chevy C 
looks like a slicked-up city c besid 
that inspired design, the VW Microbus. 


ger, faster, more muscular than their Volkswagen opposite 
numbers, Chevy and Ford versions use Corvair, Falcon parts 


By Ken Fermoyle Both Chevrolet and Ford have come up 

with vehicles that are that roomy. ‘The 
yagame most radical cars in Detroit's autumn 
reaking crop, they are kissing cousins of the 
miliar, slab-sided import, the VW Mi- 
crobus. 


of bridge in an automobile 


[ YOU ever hankered to pl. 


ON RUTTED BACK ROADS or in cramped parking n. Steering effort is 
‘eenbrier is equally at home. Weight of pendent springing on all wheels, like 
engi ng wheels supplie orvair sedan, gives soft ride 


AA Se 


Ford's bus 
is named 
‘Econoline’ 


With room for eight, Ford's 

vehicle towers fea’ ia 
over Greenbrier, is wider, 
but shorter. Engine, a Fal- 
ix with "heavy-duty 
bearings, rides in a well over 
front axle, drives the rear 
doors on 


provide four-foot-square ap- 
erture for passenger entrance 
or cargo loa 7 
height, at curb is” slightly 

more than 23 inches, com- 
pared with Chevy's 26.5. 


U.S. Minibuses 


‘The Greenbrier sports wagon, as Chev- 
rolet calls its model, and the Ford Econo- 
line station bus both use engines, drive 
trains, suspensions, and controls from 
their conventional compact cars, the Cor- 
vair and Falcon. 

The U.S. counterparts of Germany's 
Microbus are bigger. They hold more. 
‘They’ve got more power. They go faster. 
They're more comfortable. And they use 
more gas. 

You can use them for a lot of other 
things besides bridge-playing: camping, 


REAR SEATS DO TRICKS in the Greenbrier. Nor- 
mally facing forward, center bench can be re- 
versed so passengers ride facing each other. For 


light trucking, lugging the local Cub 
pack to meetings, toting four-by-eight 
plywood sheets. In fact, each of these 
cars can call the ordinary station wagon, 
and then raise it in spades. 

Chevy’s Greenbrier looks like a non- 
Sanforized Greyhound bus after a wet- 
ting. But I drove one of these things and 
it scampers over rough roads and up 
rutted hills like a pack mule. It carries 
nine riders, or a lot of cargo, in surpris- 
ing comfort. 


Ford's station bus looks like a scaled- 
‘CONTINUED 


carting cargo, both rear seats can be removed 
by loosening four wingnuts. Door openings 
measure the same size as the Ford's. 


FOR CHECKING OIL, rear panel on Greenbrier di 
section removes for engine repair. Gas tank is ui 


down van with doors and windows 
punched in its sides—which it is. It’s 
starker and smaller than the Greenbrie 
it comes closer to the VW Microbus in 
dimensions and concept. It seats eight. 

The Greenbrier measures almost 11 
inches longer than the Microbus; the 
Ford Econoline bus is a half-inch shorter 
than the VW, but two inches higher and 
nearly eight inches wider. 

‘A Chevy engineer, with the expectant 
air of a proud papa displaying his new 
progeny for the first time, introduced me 
to the Greenbrier at General Motors’ 
Michigan Proving Grounds. 

“Climb in,” he urged. And climb is 
what you have to do to get into the driv- 


cOcKPIT looks like what it is 
—one in a bus, Bench can 
hold three persons comfort- 
ably, and—surprise!—is ad- 


down. A floor justable for driving ease. 


ro 
inder front sea. 


er’s seat. Tight-skirted gals will find the 
maneuver awkward. 

Once aboard, I found the driving posi- 
tion comfortable and the vision, particu- 
larly forward, spectacular. The high seat 
and hoodless front let you see the ground 
a bare six or seven feet in front of you. 

I fired up the air-cooled, rear-mounted 
engine—same as the regular Corvair six 
except for heavy-duty bearings—and 
slipped the Powerglide shift lever to 
“drive.” (A manual three-speed trans- 
mission is standard. The automatic gear- 
box and a four-speed manual transmis- 
sion are options.) 

When I cut the wheels hard to the 
left, the Greenbrier pivoted so sharply 


New Corvair sedan carries more luggage... 


Movine the spare tire to the engine 
compartment increases the storage space 
in the ’61 Corvair sedan trunk. The tire 
fits there because there’s a new engine 
air-intake system. The air cleaner, air 
tubes to carburetors, and automatic choke 
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don’t stick up over the center of the en- 
gine any more. The choke, in fact, no 
longer is automatic—it’s manual. The gas 
tank holds 14 gallons, three more than in 
°60. And there’s a new type of hot-air 
heater—optional. 


FORD 


CHEVROLET 


etter SPORTS | ECONOLINE| sucrnays 
WAGON BUS 
LENGTH (in) 
WIDTH (in) 70 758 5 
WHEELBASE (in) 3 30 oS 
(OVERALL HEIGHT Gin) oo Tea 745 
‘CURB WEIGHT (Ib) 3,005 2,659 2,450 
(GROUND CLEARANCE (in) 66 7 35 
DIAMETER OF TURNING CIRCLE Gy] 185 EY 39 
PASSENGER CAPACITY 2 D o 
CARGO SPACE 
MAX. WIDTH AT FLOOR (in) 2 % oo 
MAX. HEIGHT (in) a2 ua 55 
TRICK HINGES slip out of | MAX LENGTH (in) 115.5 100.6 105 
slots in side and rear double ENGINE 
ped fi HORSEPOWER (@ p.m.) — % @ 4400] 85 @ 4200] 36 @ 3,700 
protect the body paint. WEIGHT PER HP. (b.) 75 312 oe 


that we almost seemed to be moving side- 
ways. The short wheelbase and generous 
wheel housings, which allow the front 
wheels to turn through a wide arc, give 
the sports wagon an exceptionally short 
turning diameter, just 191% feet from 
curb to curb. The Microbus needs twice 
that space and the big Chevy wagon uses 
41 feet for the same maneuver. 

You can U-turn in the average city 
street without backing and filling. And 
you can park the Greenbrier in spots just 
a foot or so longer than its own length. 

A trip over a winding, black-topped road 
used for testing trucks demonstrated that 
the new Chevy doesn't have the abrupt, 
choppy ride common to many vehicles 


with so short a wheelbase. Its four inde- 
pendently sprung wheels iron out small 
bumps and take the harsh jolt out of big 
ones. It does rock fore and aft slightly 
over wavy surfaces, with a kind of bil- 
lowy motion that might be uncomfortable 
for anyone prone to car sickness. 
The Greenbrier wandered a bit when 
a quartering breeze hit it. I suspect you 
would have to tend strictly to your steer- 
ing in a stiff, gusty crosswind—but this 
is typical of high, flat-sided vehicles. 
Otherwise, the steering was a delight, 
with nothing bus-like—except the rather 
horizontal position of the steering wheel 
—or heavy about it. 
[Continued on page 238} 


... and now there’s a station wagon, too 


A New Corvair station wagon carries 
its engine right where the sedan does— 
in the rear. The car seats six. With the 
second seat folded down, cargo area 
measures 77 by 57 inches. The loading 
door is 27 inches from the ground, only 


two inches higher than that of the stand- 
ard Chevy wagon, despite the under-floor 
engine. The engine's power rating re- 
mains at 80 hp., but an optional 98-hp. 
engine is available, as it is in the Corvair 


sedans. 
5 


ie ms 


fe peas 


First new Rambler American in 10 years is shorter and narrower, but 


ide it’s just as big. 


Small Rambler Gets 
Even Smaller 


ESS than two years ago, George Rom- 
ney, the bouncy president of Ameri- 
can Motors, called in Ed Anderson, 

his chief stylist, and said: 

“Our Rambler American hasn’t changed 
looks since 1950. It’s getting dated. De- 
sign me a new American that will be 
good for another 10 years.” 

Tt was a tough order. The car had to 
be sleek but conservative, fashionable 
but not faddish. 

Early this month the new American 
appeared. It’s five inches shorter, three 
inches narrower, and an inch lower. Yet 
it’s got just as much room inside as the 
old one, plus a trunk that’s half again as 
big—the floor is lower, the lid is higher 
and flatter. 

‘That’s not all that has happened to the 


Rambler family for ’61. The bigger, regu- 
lar Ramblers have a spanking new six- 
cylinder aluminum engine to offer. Their 
looks have improved, too. 

But the American is the big news. 

Stylist Anderson chopped it to its new 
size by slimming doors, flattening the roof 
and sides, and lopping off overhang. 
Crisp lines with sculptured accents re- 
place the old bathtub look. 

The 127-hp. overhead-valve six, in- 
herited from the bigger Ramblers, powers 
the top-priced Custom series. The aged 
90-hp. flathead goes into Super and De- 
luxe models—with the hotter engine op- 
tional. 

The regular Ramblers sport a new 
snout, a new die-cast aluminum engine 
block, and a new name. They're Rambler 


LOWER HOOD and new 
grille, fenders, and trim 
give bigger Ki 
the Classic— 
look. ‘Company pres 


dent Romney says Clas- 
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sic will change, but only 
slightly, year to year. 
American will retain its 
styl 


1g, he promises, for 
indefinite period. 


There's a 
four-door 
‘wagon, too 


New Rambler American 
wagon seats six, or can 
tote 64 cubic ‘feet_of 
cargo. It weighs 2,700 
Ib. comes with either a 
90-hp. or 127-hp. cast- 
ironsix power plan 


it. 


VA 9 Here's the smallest U. 


Classics now, be they sixes or V-8s. (For- 
mer names: Rambler Six and Rambler 
Rebel V-8.) 

The simple, latticework aluminum 
grille snuggles between lowered dual 
headlamps. Fenders and hood are new. 

‘The aluminum engine has the same 
displacement, bore, and stroke as the 
cast-iron six it replaces; using the same 
tools to machine it saves money. Cast- 
iron liners fit in each cylinder, and a 
cast-iron head tops the block.—Ken 
Fermoyle. 


BIG RAMBLER com 
two engine options, 
aluminum block (right) mal 
cylinder job 80 pounds lighter than its 
cast-iron predecessor. 


RAMBLER CLASSIC wag- 
ons, like all 61 Ram- 
blers, have ceramic, 
rustproof exhaust sys: 
tems, guaranteed to 
original buyer as long 

owns the car, Side- 
hinged tailgate, intro- 
duced on three-seat 
wagons last year, is now 
offered on two-seaters. 


S. convertible 


This sporty American, 
only 173. inches. long, 
will be the smallest— 
and_ lowest-priced— 
U. S. convertible when 
it bows in December, 


Big Cars Aren’t So Big Now 


Chevrolet 


Dernorr’s trend to the ever-longer has 
been reversed for 1961. Four of the six 
“big” cars you see on these two pages 
have been bobtailed. Two are narrower. 


Oldsmobile 


A sMALter, restyled Oldsmobile body 
rides on a new frame. Its splayed-out 
sides permit lower floors. A slimmer 
Hydra-Matic transmission cuts drive-tun- 


Ambassador 


‘Tue biggest Ramblers, the Ambassador 
models, look less like their little brothers. 
The driver can lock all four doors at the 
flick of a dash-mounted switch—by vac- 
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Designers narrowed the Chevy’s body 


(above) by 21% inches, shortened it 14%. 


A bigger trunk boosts space by a third; 
it takes bags standing up. 


nel height by a fourth. Seating comfort 
is increased by higher benches, and that 
knee-knocking dogleg is gone from front 
pillars. Hardtops have more head room. 


uum power. New front shocks have built- 
in rebound control to prevent bottoming 
on rough roads. Ceiling panels are made 
of molded fiber-glass. 


...and One Even Costs Less 


Chrysler 


Suant-Eyep headlights flank the Chrys- 
ler’s new grille—which looks like last 
year’s turned upside down. There is a 
new, less costly series called the New- 


Cadillac 


Srvusts clipped Cadillac’s big tail 
fins a bit. Body lines are crisper and 
less rounded, The cars are three inches 
shorter than ’60s, but they’ve got more 


Mercury 


Mexcury is 414 inches shorter, a frac- 
tion narrower. On Ford’s basic body shell 
—well disguised—it has a stretched ver- 
sion of the Ford chassis. There’s a touch 


port. Newports use a smaller engine— 
361 cu. in.—than other Chryslers, and 
they run on nonpremium gas. Manual- 
shift transmission is standard. 


head room and leg room. Wider doors 
make getting in and out easier. Rubber 
and plastic bushings and sealed-in lub- 
ricants eliminate chassis greasing. 


of T-Bird in the roof line, a bit of Lincoln 
aft. A new suspension system lets the 
wheels move rearward as well as upward 
to absorb road shocks. 


Even the Lincoln is shrinkin’ 


‘Tue automobile called simply the Lincoln is no 
more. There are only Lincoln Continentals, and but 
two of those—a four-door sedan and a four-door con- 
vertible. They’re 15 inches shorter and 400 pounds 
lighter than ’60 models. They need little care—oil 
changes each 6,000 miles, greasing each two years. 
You never change the fluid in the new, smaller auto- 
matic gearbox— there isn’t even a drain plug. Engines 
are run-in three hours, then torn down for inspection. 
Every car is road-tested. 


ee as 
‘Tue engineering doodlers at Ford have _ side. The rear-view mirror is glued to the 
revived an idea some 35 years old—a windshield instead of projecting on a 


swing-away steering wheel for easier en- pedestal. A new body (frameless) is made 
try for the driver. This one pivots to the in two sections and welded at the cowl. 


Corvette is reshaped fore and aft 


Curvy designers have tinkered with deck lid in the restyled rump is bigger. 
Corvette, front and back. The grille is That provides more room in the trunk. 
higher and wider. Bumpers are sturdier Sports-car buffs will find the car a half- 
to better protect the fiber-glass body. The _ inch longer and 21% inches narrower. 
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Ever Hear ofa 
‘Trucklet’? 


This one has its 
engine in back 


DROP SIDES take work out of 
loading just roll: 
ramp. There's a regul 

‘Take a vest-pocket engine and a short wheelbase, add ite, too. Battery fits over 
a pygmy-size truck body, and you've got something new "ev wheel housing, Opening 
in U. S. automotive vehicles—a trucklet. siiiadbia 

Two trucklets, one by Chevrolet (above) and one by 
Ford (below) rolled into view last month. Like the 
minibuses (page 82), they use parts from each corpora- 
tion’s compact cars, the Chevy Corvair and the Ford 
Falcon. The Chevy is a side-loader with a ramp. It hauls 
a payload of almost a ton without heavy-duty springs 
or bigger tires. 

Most of that load is toted in a drop-center deck, re- 
sulting in unusual road stability. 


... and this one’s is 
under the seat fd 
oa 
/ _= e& 
3 33532 0. 


Aa 


t 4 rT —y 
@ FRONT VIEW shows Ford even 
more snub-nosed than rear- 


engine Chevy; its beneath-the- 
cab engine thrusts up between 


Ford's trucklet carries a seven-foot-long cargo box on : 
the two single seats. 


a 90-inch wheelbase. The whole vehicle is only 14 feet 
long (a foot shorter than the Chevy). Stiffer springs and 
bigger tires—offered as options—boost its maximum ca- 
pacity to 1,700 pounds. 

The position of the Falcon engine (right) gives the 
Ford a drive shaft less than 30 inches long. Result: no 
power-train vibration. The Ford’s body, like the Chevy's, 
is unitized—no separate frame. At the tailgate, the cargo 
deck is a bit more than 25 inches from the ground—an | ~ 
inch less than for the Chevrolet. The cab holds two—a 
driver and one rider. 


Folding house 
opens like a book 
This 
an accordion to m 
for on-the-road 


mp house squeezes together lik 
ke a box-shaped tr: 
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ler 
el, opens into sleep- 


1. FOLDED INTO A COMPACT BOX, this 


easily on wheels be 


ing quarters for 
living room. 


and nylon, form 
when the two side 
angles. Screens c 


Seven 
ribs, held together by 


oo) 


-highway travel. 


six and a roofed outdoor 


juminum-channel 
Jaminated vinyl 
dge-shaped bunks 
are rolled out at right 
n be attached to both 


Racking up 
more bombs 
Equipped 
abomb- 
tor, the } 
midget A4D Sk 
hawk attac 
bomber carries a 
load of 18 bombs 
instead of its nor- 
mal three. Devel- 
oped by Naval 
Ordnance, the 
multiple carriage 
has been flight- 
tested from the 
carrier Independ- 
ence. Douglas 
is the builder. 


2. 17 OPENS LIKE AN ACCORDION: Sides are 
fanned out forward until they are in line. 


3. ROOF IS FORMED by hinged sides that raise 
to expose table, benches, and cupboards. 


sides of each six-inch-wide rib for sleep- 
ing privacy and for storing bedding in 
transit. 

The two aluminum end panels are 
hinged and lift to form a patio roof. 
Nestled behind them are a center door- 


Wheeling 
in triplicate 

‘The birth of trip- 
lets demanded_some 
ingenuity by Calvin 
Bublin of Point 
Lookout, N. Y. 

When the three 
boys were ready for 
airing, he joined 
three carriages by 
passing a rod through 
loops at the rear. 
Now his wife can 
wheel all at once. 

A “rumble seat” 
on the center buggy 
makes room for a 
two-year old sister. 


an be parti- 


4, PIE-WEDGE BUNKS sleep si 
ividual privacy. 


tioned off by screens for in 


way to the sleeping quarters and, at either 
side, a folding table and benches, 
cup for utensils, groceries, and 
other camping needs. ‘The trailer, de- 
signed for the Aluminum Co. of America, 
was introduced at an Indianapolis show. 
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Popular Science observers watch 
SAC show how, in case of sudden attack, it 
could direct a counterblow from a— 


War Room in 
the Sky 


By Frank Harvey, with photos by W. W. Morris 


you is that we were flying at 500 m.p.h. at 35,000 

feet, and we were staying at all times within radar 
range of Offutt Air Force Base, near Omaha. The reason 
for this was grim: If the Russians placed an ICBM with 
a nuclear warhead squarely on the key nerve center of the 
Strategic Air Command, the huge underground control room 
at Offutt, we would see the explosion on radar—very pos- 


Ox orbit pattern was secret. All I'm allowed to tell 


Seven miles above Nebraska, Gen. James E. Wilson 
(center, facing camera) and security-guarded staff 
talk with Guam in a test of flying command post. 
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An “alert” crew at 
left races to man 
one of converted 
jet tankers 

‘always prepared at 
Offutt AFB, near 
Omaha, to become 
SAC's headquarters 
aloft. This crew 
must keep within 
three minutes’ dash 
of the cockpit. 


nstantly ready 
ar room in 


SAC’s aerial nerve center relies on superb radio equipment 


sibly would see the monster flash itself. 

Our plane was a modified KC-135 jet 
tanker. It could stay aloft for 20 hours, 
if the pilot nursed his fuel. Instead of 
extra tanks, it was packed with sophisti- 
cated single-side-band radio powerful 
enough to talk with every SAC base and 
every airborne bomber or tanker in the 
world. It was staffed by a “controller 
team” of officers trained in the under- 
ground war room back at Omaha. Its 
radio gear was monitored, maintained, 
and operated by sergeants whose spe- 
cialty it was. 

I was riding along, with PS photogra- 
pher Bill Morris, to watch SAC’s latest 
trick for countering a sudden missile 
thrust at the U. S. A. 

The setup worked this way: The ser- 
geants sat in front of the operation panel, 
much like switchboard operators at a big- 
city exchange. They established the best 
possible communication between the 
plane and its communication target, 
plane or ground station, often trying 
three or four channels to obtain the one 
that gave the clearest reception. Having 
achieved top clarity, these operators 
turned over the circuit to a team of four 
officers seated at an adjoining table. 
These officers then conducted whatever 
exercise problem they wished. They 
spoke either in phonetic code or in normal 
words (scrambled before transmission 
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Through this 
switchboard, 
communications 
experts can reach 
any AF unit or plane 
in the world. They 

try all available 
channels and 

pick the best before 
delivering the 
connection to officers 
seated at the 

plane's “command 
table.” Trouble 
shooters stand by to 
wae the elaborate 
radio gear always 
functioning at its 
peak efficiency. 


and unscrambled at the point of recep- 
tion). 

The “SAC look.” Boss of the entire 
operation was a young major general, 
James E. Wilson, Director of Matériel 
for the Strategic Air Command, one of 
10 generals who regularly fly this back-up 
mission for ground-control stations. Gen- 
eral Wilson, one of the elite officers in 
the Air Force, had the “SAC look”: grim, 
alert, and very businesslike. If a surprise 
missile attack wiped out all SAC ground- 
control stations, General Wilson would 
suddenly become the most potent Ameri- 
can alive. He would be in personal con- 
trol of the entire strike power of SAC. 
Upon his decisions would rest the con- 
duct of massive retaliation against the 
aggressor. 

How would he do this? 

Let us assume the worst: A sudden 
blaze of white fire sears through the cock- 
pit windows and seconds later a telltale 
mushroom cloud towers in the sky above 
Offutt AFB. General Wilson does nothing 
at this point. He waits for his Chief Con- 
troller, Colonel Leo Lewis, to make the 
first grim checks. 

“Hello, Head Shed,” Colonel Lewis 
says, speaking into his lip mike directly 
across the small command table in the 
KC-135. “This is Private Eye. Do you 
read me? Over.” 

From the underground control center 


and sure power 


Known as APU in 
the Air Force, an 
auxiliary power unit 
is mounted in the 
rear of all KC-135 
jet tankers. It runs 
on fuel from the 
plane's giant tanks. 
In case it became 
necessary for SAC’s 
flying command post 
to land at a remote 
airstrip, the APU 
could keep those 
vital long-range 
radios working and 
provide heat, power, 

and light for livin, 
on the ground. 


at Offutt, there is nothing but a tragic, 
telltale silence. Lewis quickly repeats, 
gets no answer, and moves on to the next 
step. He announces, without further de- 
lay, the observed nuclear blast at Omaha. 
He uses a special channel that is being 
monitored by every control facility and 
every airborne plane in SAC. In a mat- 
ter of seconds, the Strategic Air Com- 
mand, world wide, thus knows that Offutt 
AFB, either accidentally or by design, 
has been blown off the face of the earth. 
Taking charge. There are, of course, a 
number of alternate ground-control cen- 
ters in addition to the master control at 
Offutt. These centers pick up the trans- 
mission from our tanker. If any one of 
them is still intact and able to function, 
it then immediately notifies General Wil- 
son that it is assuming control—and he 
goes off the air. But he stays up there 
listening, in case a missile should wipe 
out this last station. If the latter hap- 
pens, or if General Wilson gets no re- 
sponse from any ground-control centers, 
he at once takes charge of the situation. 
Over the radio he says something like 
this: “Hello, Potomac. Hello, Potomac. 
This is Private Eye. Come in, please!” 
Meanwhile, all over the world, the 
ready crews of SAC bombers and tankers 
are racing to their planes in a desperate 
attempt to get off the ground before ad- 
ditional missiles can find them. A num- 


ber of planes are on 15-minute alert. 
These get off first. The rest follow as 
soon as possible. Our missile crews at 
Vandenberg AFB, in California, and 
Francis Warren AFB, in Wyoming, ready 
their ICBMs and stand by for launch 
orders. 

Silence at Potomac. But no word 
comes from Potomac—the war room 
buried deep under the Pentagon in Wash- 
ington, D. C. General Wilson's reason 
for calling “Potomac” is to establish di- 
rect contact, by means of special “radio 
patching,” with the President of the 
United States, whose word is necessary 
to loose an armed counterattack. The 
reason for Potomac’s silence is sinister: 
A sudden shower of atomic missiles, 
launched by enemy submarines lying off- 
shore, has practically wiped out Wash- 
ington. But now the matter of getting 
a go-ahead from the President has be- 
come academic. Reports coming to the 
airborne control center establish beyond 
a doubt that this is truly a massive at- 
tack against the U. S. Submarine missiles 
strike key bases: Vandenberg and Cas- 
tle, in California; Westover, in Massa- 
chusetts; Guam; Clark, in the Philip- 
pines; and Okinawa. Enemy ICBMs fall 
on New York, Chicago, San Francisco, 
and other cities. General Wilson has no 
alternative; he must assume control of 

(Continued on page 218] 
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Mobile sky sweeper 


Here’s the Army's newest battlefield 
defense against short-range missiles and 
jet attack planes. The Mauler is an auto- 
matic-firing system atop an amphil 
tank. It will be able to track mul 
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targets and launch missiles from any 
position, parked or on the run. The unit 
will carry its own radar, fire-control 
equipment, and power supply. Designed 
by Convair, it will be stabilized gyro- 
scopically for shooting on the move while 
‘one man operates it. 


TV follows 
missile 
to target 
Missilemen now 
look at television to 
see their rockets 
smash into the tar- 
get. A small camera 
package, ejected 
ckwards from the 
nose at 40-mile alti- 
tude, follows the war- 
head all the way 
down, — transmitting 
pictures to a monitor 
in the blockhouse. 
These four views, 
taken over 20 sec: 
onds, show a Red- 
stone whooshing to- 
ward the Rio Grande. 


How modern 
witch doctors use 


Gadgets 
to Gyp the 
Gullible 


Worthless devices that blink, buzz, heat up, or give shocks 
are sold to Americans as “‘cure-alls” for $500,000,000 a year 


By Wesley S. Griswold 


narily shrewd Americans often become soft in 

the head when given a chance to buy dubious 
contraptions reputed to be good for what ails them. 
Last year, Americans are reported to have thrown 
away at least $500,000,000 on phony remedies and 
an array of weird and worthless “medical” gadgets 


[= ago, an exasperated writer noted that ordi- 


The Pathoclast looks like an ancient radio, 
but isn’t that useful. It was touted as 
able to diagnose and cure any ill. | 
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Scientific-sounding names and an aura of mystery 


There’s nothing in the 

$545 Radionic Machine (above) 
but lots of rheostats and 
switches. It was said to be 

able to treat diseases. 


The iciealonys Atomotrone (left) 
sold for $300. It “irradiated” 
food and water with colored light 
and signals from a tiny radio 
transmitter on the top shelf. 


that they should have regarded with hoots of laughter. 

Ailing and aged members of both sexes are sadly gullible 
when fast talkers tell them that they may be healed by 
devices that glow, blink, buzz, ring, heat up, produce shocks, 
‘or merely look terribly complicated. 

As the Medical Society of the City of New York has 
regretfully noted, lots of folks have a weakness for “secret 
ane mysteries: agents” to treat their ills. 

Consider, for instance, that in California the other day 
investigators for the Public Health Dept. found a modern 
witch doctor administering to cancer patients by letting them 
feel the vibrations from a tape recording of “Smoke Gets In 
Your Eyes.” 

California’s Food and Drug inspectors recently caught up 
with a man peddling an Electronically Active Steel Ball. It 
was only a ball bearing, but the pitch was that it had been 
energized with 81,000 volts of electricity. Any person gullible 
enough to buy one was assured that the ball had since been 

i grounded, so it was harmless. Nevertheless, it was said to 
retain the ability to “cure pain permanently” if one only 
rolled the little steel marble around over the area that ached. 

Naming the baby. Quacks have always tried to lend their 
mechanical fakes an air of mystery and respectability by 
With a price tag of giving them names with an up-to-date scientific sound. The 


$75, the Uranium words “magnetic,” “galvanic,” and “electric” were used to 
Ray Pad sold as a tag a museum load of ridiculous apparatus during the eight- 
cure for arthritis. “Gani wrad ninateneith Cexitaicles: 

aan See Oxygen for a while was the darling of the humbugs, who 
fadioactive but not devised a multitude of fake instruments for propelling it 
@ bit beneficial. into people’s blood streams. Nowadays, ozone is having its 


fling. Though ozone is known to science as being harmful 
to humans in concentrations greater than one part in a 
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helped make suckers out of people who bought these 


The Electro-Metabograph (right) 
was alleged to be able to pick 

the proper drug for a cure from the 
rack in front of it. Behind the panel 
was nothing but rotary switches. 


ozone generator (above), which 
cost $150 and was claimed to help 
benefit 47 human ailments. 


million parts of air, quacks tout it as “God’s Gift to Hu- 
manity.” 

‘There has been a spate of Ozone Generators in recent 
years. One of them, the Calozone, seized out West, gen- 
erated enough ozone to kill mice. Yet it was recommended 
by its salesmen as being helpful in treating 47 human 
diseases, 

After the Curies discovered radium, quacks hurried to 
apply that word and variations of it to a new batch of 
gimcracks that they guaranteed would soon have everyone 
glowing with health. These charlatans have also drawn freely 
for names and ideas on the fields of chemistry, radio, and, 
lately, nuclear physics. p 

Consider the Atomotrone. Seized not long ago 
by U. S. Food and Drug Adm. operatives, it sold 
for several hundred dollars but was produced for 
a small fraction of that. And it was worth nothing. 

Basically, the Atomotrone was a small white 
metal cabinet that stood on the floor. Inside, at 
the top, hung a photoflood lamp. On the single 
shelf beneath it rested two trays of glass slides 
of various colors. Square holes had been cut in 
the shelf under the trays. Beneath these were two 
compartments in which to place food and water. 
The salesman’s spiel promised that edibles “irradiated” by 
the light shining through the colored glass would become 
possessed with marvelous healing powers. 

But the maker of the Atomotrone had been unable to resist 
a fancy touch that led to his downfall. On the top shelf, 
presumably to make the irradiation richer, he had installed 
a tiny short-wave transmitter, which broadcast a steady but 
very weak signal. The signal wasn’t quite weak enough. 


Mice were killed by gas from this The Radon Bell held a trace of 
radium and iron oxide. It was supposed 
to convert tap water 


into a cancer cure 
and stop falling hair. 


These so-called 
Therapeutic 
Mittens, though said 
to help cure arthritis, 
did nothing more 
than heat the hands. 


conninueo ML 


A $30 bag of dirt, 
the Rado Pad was 
supposed to contain 
uranium ore and 

be valuable in 
treating arthritis. 


This device for 
irradiating blood 
did nothing for 
the patient but did 
endanger operator. 


Renovated electric 
blankets have been 
sold to arthritics 
as “quick cures.” 
Many caught fire. 


Residents of San Bernardino, Calif., soon began to com- 
plain of mysterious interferences in their radio and tele- 
vision programs. The FCC sent out a truck full of gear 
to get a fix on the source of the trouble. The 
truck homed on a local Atomotrone, busily ir- 
radiating some tidbits. The Food and Drug peo- 
ple carried on from there. 

Another gizmo they stumbled upon recently 
was a large bullet-shaped case with a brown plas- 
tic nose. It was mounted on an elaborate carriage 
and could be swiveled. 

What was this for? Well, the barker said that 
disease is caused when molecules in the body's 
cells get out of alignment. This Molecular Nor- 
malizer would pull em back where they belonged. 

Poking curiously inside the casing of the Nor- 
malizer, Public Health Dept. sleuths found a 
small electromagnet in the nose. It pulsated when 
a switch was flipped. At the same time, an ordinary light 
bulb at the rear of the casing flashed rhythmically. 

Fascinating, but foolish—except to trusting innocents, who 
usually could ill afford to be hoodwinked. 

Quacks have embraced the hardware and language of 
electronics with all the enthusiasm of a tribal medicine man 
receiving a new shipment of rattles and amulets. 

When radio was still young, there broke out a rash of 
mechanical fakes that were supposed to be able to “tune in” 
‘on body ailments, diagnose them, and cure them. 

Most of these devices resembled radio transmitters, their 
pe loaded with dials, rheostats, little light bulbs, meters, 

switches. 

The theory was—and is, for gadgets of this type stub- 
bornly persist—that every organ of the human body has a 
vibration all its own. When pain strikes, the vibratory rate 
mounts up—or at least changes. 

The operator of one of these absurd machines is presumed 
to be able to track down the organ with the sour vibration 
and tell its owner what’s wrong with him. 

Devices of this type seized in late years by Food and 
Drug inspectors, both federal and state, have had such al- 
luringly mysterious names as Radionic Machine, Electro- 
Metabograph, and Pathoclast. 

Lighting up for diagnosis. A typical “diagnostic machine” 
plugs in like a floor lamp and has little behind its impres- 
sive panel but rows of rotary switches, wired in series. 
There's usually a flasher to make the lights on the panel 

blink whenever desired, and a transformer to 
reduce the house current for the blinker. Often 
a buzzer or an electric bell is wired into the ap- 
paratus to provide stimulating sound effects, 
And that’s all. 
‘The operator sets the dials in any manner 
that suits him, and he’s ready for business. Out 
in front of the panel, on the desk or table top, rests a small 
circle of fiberboard with a resistance coil under it. This 
little “hot plate” is as essential to the operator’s performance 
as a wand is to a magician’s. 
(Continued on page 222 
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Human side of chess 


Living chessmen, in medieval costumes, 
carry out the moves in a colorful match 
Played on a giant board at, the Bupen, 


gium, soccer stadium. Moves were 


H 


a = rR 
ica ” 
‘SET FOR RECORD, Ross moves to starting line. At 
top speed, entire hull rides out of water with 
lower half of propeller below water line. 


World's fastest outboard 

A new international speed record of 
115.547 m.p.h. has been set for outboards 
by Burt Ross Jr. of Spokane, Wash. It 
was the average top speed of two runs 


nae 


PS PICTURE NEWS 
‘rae 


called out by two chess emits, 
O'Kelly de Galway of Belgium and Geo 
Kieninger of Germany. The “pieces” ad- 
vanced, retreated, and were captured as 
an enthusiastic crowd watched over an 
hour until Kieninger was checkmated. 


SHOWER BATH ronches two of Ross sides 
third, standing on dock, starts the six-cylin 
eneant ont with a compressed-air drill. 


over a one-kilometer course on Lake 
Washington in Seattle. Ross drove a 
streamlined three-point hull built by Ted 
Tones, designer of Gold Cup specdoat 
It was powered by a 60-cu.-in. si 

der Mercury Mark 75H engine. 


ts. 


Learning to drive 
with moving shadows 


A realistic shadowgraph is projected 
on a screen seen through the windshield 
of this British basic-driving trainer. 


Appetizing auto 


The 1938 Ford coupe above is deco- 
rated with beans, peppers, and other veg- 


etables stuck on with adhesive. The 
souping-up job was done by Julius John- 
son, young Hollywood actor. It took him 
six weeks, and he wouldn’t do it again for 
$1,000. The car has one disadvantage: 
When it rains, Johnson stays home. 


104 rorutar science NOVEMBER 1960 


VIEW THROUGH WINDSHIELD of car for driving 
realistic street-scene shadowgraph that moves on a screen. 


CAR ON RAMP has front whe 
schools is a 


practi king turns. 


jection equipment consists of 
model on a revolving plastic 
plete with road signs, curbings, tele- 
fraph poles, and trees—and a stationary 
ight source placed at eye level. 
Rotation of the disk 


regulated by 


Nose folds on hinges 


Nose and wings that fold back 
with hinges fit this new twin-jet 
Blackburn NA-39 into its under- 
hangar. Now undergoing 
is, the carrierborne strike 
Plane is designed for high 5 
at low levels so it can deliver 
a nuclear bomb unseen by enemy 
radar, The British call it their 
Navy’s deadliest weapon. 


Giant zoom lens 

The big zoom lens on this TV camera 
has a focal length variable from 4 to 40 
inches that makes possible a gradual 
shift from extreme close-ups to long-range 

ots. The lens, made in Britain, contains 
13 separate glass elements. It’s 27 inches 
long, weighs 33 pounds, and is housed in 
ion-built casing. 


d_on swivels so learner can 


CLOSE-UP OF SWIVEL UNIT shows 
how it turns with wheels to give 
driver the feel of the road. 


a turntable electric motor controlled by 
the car’s accelerator and brake to simu- 
Front wheels 
are supported on swiveling brackets that 

action. Movement of 
the clutch is indicated by a signal light 


late apparent road speed 


transmit steerin; 


Riding on a beam 

Maintenance men on the 153- 
mile Friant-Kern Canal in Cali- 
fornia inspect the banks in style 
for erosion, rodents, and weeds. 
They ride on the end of a 12-foot 
beam hanging over the side from 
the rear of a truck. It’s on a 
swivel mount so it can swing out 
of the way when they go through 
gates, Riding speeds up the job 
and keeps the men out of reach 
of rattlesnakes. 
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LAMP ON EXTENSION ARM casts moving shadows on the screen 
as the plastic 


landscape revolves on a motorized turntable. 


on a control panel held by the instructor. 

‘The Sim-L-Car is intended for the first 
few hours of lessons, permitting learners 
to overcome nervousness and unfamiliar- 
ity with the car and its controls without 
being distracted by actual traffic. 


Biggest lift in the world 

For the world’s heftiest general-purpose fork- 
lift truck, six automobiles are a fairly light 
load. The 35-ton-capacity Ranger 700, made by 
Clark Equipment Co., is designed for use in steel 
yards, lumber mills, and other outdoor industries. 


Cabin with a picture-window view 

A full-size aft window on each side is an 
innovation on the latest Piper Apache. The twin- 
engine plane, shown above, offers improved rear 
visibility for the pilot as well as a clear view for 
the occupant of the optional fifth seat. 


Saturn: 
Our Big:gest 


PAYLOAD 


Sern ToP 
raat) 


‘TWO ENGINES 
SECOND STAGE 


(LOX/LH) 


FOUR ENGINES 


BOOSTER 
(LOX/ 


EIGHT 
ENGINES. 


MANNED SPACE LAB, Wernher yon Braun thinks, 
ven big: 


, 580-ton Sat 
left) would ride 
nose launch and return journey 
Those hinged shields on the lab’s sides could 
collect solar rays for power or act as b 


This mightiest U.S. rocket, with eight engines to launch it, 
should match Russian ones at toting loads out of this world 


Bet in the Space Race 


By S. David Pursglove 


MERICA’S hopes in the space race 
A ride on a monster called Saturn. 
It is a gigantic, fantastically ex- 
pensive super-rocket that even its plan- 
ners call a calculated risk. 

Saturn will have the power to send a 
man around the moon, put three men and 
a laboratory into orbit, or refuel other 
rockets in space. It will tower 185 feet, 
twice the height of the Jupiter-C that 
carried our first Explorer satellite to its 
path in the sky. Its size will make trou- 
ble long before it takes off. There are 
few rail or highway tunnels large enough 
for the brute’s 22-foot diameter. 

Wernher von Braun and his National 
Aeronautics and Space Administration 
team made this giant by tying groups of 
smaller rockets together. You'd think 
that would just be asking for more head- 
aches than rocketeers have already. In- 
stead, Saturn's huge first-stage booster, a 
cluster of eight engines, has worked so 
well in its earth-shaking trials that only 
10 test launchings of the complete rocket 
are scheduled. There's optimistic talk of 
getting along with fewer. This is amaz- 
ing, for lesser rockets have had to have 


THUNDEROUS POWER 
of Saturn's eight booster 
engines, generating 1.5 


countryside in a static 
test of the cluster, The 
booster alone is ti 
than the Jupiter missile, 
seen near it on a test 
stand at Huntsville, 
where the first Satur 
rocket is being built. 


as many as 120 try-outs before engineers 
were satisfied. 

The U. S. needs a large, immensely 
powerful rocket in a hurry, if only to 
match the propaganda roar of Russia’s 
mighty birds. Saturn is the answer. 

It's the only answer. Limited funds 
and scant time add up to this: There can 
be only one all-out effort to build the 
much-needed super-rocket. All of our eggs 
have to be in one basket. 

‘That’s the policy. To make it work, 
von Braun's former Army team tried 
tricks that haven't been used before. 

For instance, long after Saturn’s con- 
struction was under way, a special coun- 
cil in N.A.S.A. reached an agonizing 
decision. They decided to gamble on a 
lusty new propellant combination—liquid 
hydrogen and liquid oxygen. It will re- 
place the conventional kerosene and 
liquid oxygen in Saturn’s upper stages, 
and deliver about a third more oomph, 
But it is a newcomer. It is not used in 
any operational rocket. 

How will the new propellant act? Sci- 
entists know only what it does in the lab- 
oratory. This was enough for N.A.S.A. 
‘The high-energy fuel can give Saturn the 
extra power needed to lift Russian-sized 
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loads. Under the calculated-risk policy, 
that decision had to be an all-or-nothing 
gamble. There is no parallel program to 
provide standby kerosene-fed upper stages 
if the hydrogen system doesn’t pan out. 

Sheer size makes the conventionally 
fueled first-stage booster the key to 
Saturn’s tremendous power. The booster 
alone produces 1.5 million pounds of 
thrust, equivalent to 30 million horse- 
power, The entire Atlas ICBM produces 
only a fourth of this amount. (Russia’s 
Pacific test rockets may have nearly 
matched Satum’s thrust; earlier Sputnik 
and Lunik rockets produced 500,000 to 
800,000 pounds. ) 

The booster’s eight Rocketdyne en- 
gines are the reliable Jupiter and Thor 
engines, redesigned to make them simpler 
and more compact. The starting system 
and fuel pump were taken from the top of 
the engine and mounted on the side to 
reduce length. The starting system was 
simplified. Now each engine fires and 
runs until it is up to thrust. When the 
total push of the booster is right, it 
launches. In the old way, a complex valve 
system measured chamber pressure and 
regulated fuel flow. The idea was to com- 
mand a specified thrust, equal in all en- 
gines, at a certain time. Now, each engine 
is given its head, and Saturn waits until 
all engines are ready. 

Why cluster the engines? Why not just 
build a new one powerful enough for the 
job? When aircraft engines neared the 


> 


TOO BIG FOR TUNNELS on ds or highways, 
the Saturn booster is expected to travel from 
Huntsville, Ala., to Cape Canaveral, Fla., in a 


special barge on three rivers and the ocean. 
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EIGHT FUEL TANKS, four of kerosene and four of 
liquid oxygen, are assembled around a ninth, 
also containing LOX, in Saturn booster. Huge 

ter is 85 feet long and 22 feet in diameter. 


maximum practical size, boosts in power 
were gained by using several of them to- 
gether. This won more than extra power. 
It added a safety factor. The same is 
true of Saturn. If a number of its engines 
fail, a range safety officer can use the 
others to guide the 580 tons of metal, 
kerosene, hydrogen, and oxygen to a safe 
crash area. 

Clustering also allows Saturn to per- 
form a stunt denied other rockets. It can 
complete its mission even if one or two 
engines fail. This may mean, sometimes, 
that Saturn will carry out an alternate, 
less demanding, mission. Often, though, 
it will be able to finish the job it set off 
to do, for it will be underloaded to allow 
for failure of several engines. If an engine 
cuts out, propellants that normally would 
flow to it can be rerouted to other en- 
gines. 

With this in mind, engineers can pro- 
gram each mission two ways: (1) Use 
each engine at just under full thrust to 
get to a point in a hurry; (2) use fewer 
engines, at full thrust, for a longer time 
and perhaps reach the target point in 
space a little later. The first plan would 
guide Saturn from its launching pad and 
probably control it for the rest of its 
flight. But if engines fail, the second 
program can take over. 

Firing up. Here is how Saturn will be 
fired up and launch 

A single electrical signal will fire eight 
small charges of solid fuel at split-second 


SIMPLIFIED ROCKET ENGINES, with complex of 
turbopump, starter, and fuel control mounted 
beside combustion ‘chamber instead of on top, 
help make Saturn's booster more dependable. 


intervals. Each charge creates expanding 
gases to spin the turbopumps that shoot 
propellants into the combustion chamber. 
The charge also breaks a thin seal and 
lets triethyl aluminum pour into the 
chamber, When this hits the other liquids, 
combustion is spontaneous. 

Eight huge clamps grip the awesome 
bird tightly to its launching pad. About 
1% seconds after the first solid charge 
fires, the chamber pressures of all eight 
engines should be high enough for launch- 
ing. If so, four of the clamps slide back 
three feet on tracks, In doing this, they 
hit switches, and the other four clamps 
flip away, allowing the roaring, straining 
beast to begin its climb skyward. 

If an engine fails to get up to power 
at launch, special instruments signal the 
stop mechanism instead of the clamp- 
release system. The stop signal fires a 
small solid charge that counteracts the 
starting charge and stops the turbopump 
on the sick engine. 

N.A.S.A. plans to try to recover Sat- 
urn boosters for study—and to save 
money. Engineers may be able to use the 
whole booster again in later launchings. 
They almost certainly will re-use parts. 
About 100 miles downrange from Cape 
Canaveral, the second stage will separate 
from the booster. The huge, falling hunk 
of metal will then try to stop itself. It 
will release its first speed brake. That 
may be a large balloon or solid piece of 
metal on a cable. Or it may be a hinged 


FOR DIRECTIONAL CONTROL, the rocket booster’s 
four outboard engines can move through an arc 
of seven degrees. A workman is adjusting one 
here. Two of the inboard engines are at left. 


lid opening outward from the booster’s 
top. (N.A.S.A. engineers are not sure 
yet.) Whatever it is, it will have to cut 
the booster’s speed from about 3,200 to 
900 m.p.h. Next, a “parachute”—a single 
long strip—will stream out and trim the 
speed to about 500-600 m.p.h. Then three 
parachutes, each 105 feet in diameter, 
will blossom to slow the hurtling object 
to 80-90 feet a second. 

By this time, the booster will be nearly 
in the water. Dangling from it will be 
a 100-foot cable with a water-activated 
electrical switch on the end. When the 
booster is 100 feet above the ocean, water 
will hit the switch and fire eight tiny 
solid-fuel retro rockets, pointing down- 
ward from the booster’s skirt. Their cush- 

[Continued on page 234) 


LANDING ON THE MOON may first be achieved 
by a 2,400-Ib. payload of scientific instruments 
and radios hurled there by Saturn, Its arrival 
would be cushioned by a retro rocket. 


SUPPLY SHOP services stations and ranges in Hawthorne-Inglewood- 


Westchester area near Los Angeles. Hall 


of business is by “airmail. 


Auto-parts service by carrier pigeon 


When a service-station owner who is a 
customer of Joe Kestler’s auto-supply 
house in Hawthorne, Calif., needs a part 
he doesn’t have, he can order it by car- 
rier pigeon if it’s for a rush job—and 
have it delivered in 15 to 30 minutes. 

Kestler maintains a loft for some 30 
pigeons at the back of his store. Every 
Rome his, gon cages pigeons and de- 
livers them by truck to about two dozen 
service-station and garage customers in 
the area, Pigeons not used to order un- 
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stocked parts during the day are returned 
in the evening for feed 

communications ‘system was set 
up by Al Jacobson, a pigeon-fancier 
friend, who learned about carriers in the 
Signal Corps in World War I and has 
served as president of the California 
State Racing Pigeon Association. It has 
a double purpose. Besides saving costs at 
shops having only a coin phone, it’s good 
advertising and public relation 
about half of Kestler’s business. 


Compact combo 


Here a midget car tows 
a small boat and a light 
outboard off for a little 
Florida fishing. 

The boat is an 111%4-foot 
aluminum skiff from Feath- 
er Craft, Inc., Atlanta, Ga.; 
the motor a 10-hp. Mercury: 
and the car a 91/-hp. King 
Midget put out by Midget 
Motors Corp., Athens, Ohio. 
Boat, motor, and_ trailer 
sell for less than $750, car 
for just over $800. 


PS PICTURE NEWS 


a. 


1, CAGED HOMING PIGEONS are delivered each 2. CARRIER TAKES WING a 
morning by truck to about two dozen service for ediate delivery o 
with Co nity Au stock 


id is off with a reque 
t not 
quick repair job, 


4. NOTE IN LEG CAPSULE describes part needed 
and gives name of service station that wants it, 
Kestler's delivery truck takes over. 


rm that brings owner's son on the double, 


“I 


Nuclear plane 
being designea 


One of several versions 
of an atomic-powered air 
craft being planned by 
Convair for the Air Force 
is shown in the dri 
at right. The pl 
‘on direct 
sar engines mounted 
behind a shield in the 
| and_on two conven- 
tional jets under the 
wings. is building 
the atomic engines. - 


How a Taxi Meter 


'N ANCIENT Rome, some hired ve- 
hicles had a primitive taxi meter. A 
compartmented wheel driven by a 

road wheel dropped pebbles from a hop- 
per into a box. Counted at the end of the 
ride, these set the fare. 

Modern taxi meters can be set to run 
at any of 134 cab rates now prevalent, 
to charge various legal waiting rates, 
even to meet special regulations (as in 
Connecticut, where time charges legally 
begin only after six minutes). Also preset 
is the minimum fare, the initial mileage 
after which fare mounts, and the precise 
intervals at which charge units—nickels 


TIME AND DISTANCE COMPETE to trip the fare 
dru the flag drop, a cl 

ip shaft, charging for waiting time. 

olls, the mileage drive turns the same 
shaft. An over-running, or one-way, clutch at 
each end lets the slower drive sli 
$3 an hour and 30 cents a mile, 
only 10 . clocks the stan 


the 
cab ri 


Works 


or_dimes—click up as tariff demands. 

It’s the time factor that may make 
the same trip cost different amounts. 
Mileage and traffic waits both add up on 
the fare drums. A fast ride with few de- 
lays costs less than the same trip in stop- 
and-go traffic. Minor variables that may 
save you a few cents on long trips: over- 
size tires, high air pressure, chains. These 
take you a bit farther per wheel revolu- 
tion. Heavy loads and worn or soft tires 
do the opposite. 

City ordinances usually allow only 
100-feet-per-mile error in taxi meters. A 
Rockwell Ohmer meter is shown here. 


FARE DRUMS ARE GEARED to add unit charges of nickels or 

limes to correct total. As the flag is raised to “vacant,” 
spiral gears turn a camshaft. One cam disengages the 
mileage drive, another the clock gears. A third lift 
unit arm off the jumping cam. A fourth, through 
segment, returns t} re drums. While cab cruises looking 
for riders, only the “total miles” odometer works. 


CAMSHAFT, 


FLAG DOWN 
(METER ON) 


FLAG UP 


There's plenty of room at the bottom, says noted scientist as he reveals— 


How to Build an Automobile 


At 42, Richard Phillips Feynman, 
Ph.D., enjoys world renown as a theo: 
physicist, local fame as a “marve- 
performer on the bongo drums, 
and campus admiration as a man with a 
pixyish humor that turns a lecture on 
qenm electrodynamics into a ball. 

‘ou'll see why when you read his im- 
passioned and witty plea to think small. 

This tall, slim, dark-haired scholar 
helped importantly in developing the 
atomic bomb and watched its first test 

sxplosion. In 1954 he won the $15, 

‘Albert Einstein Award, one of the na- 
tion's highest scientific honors. 

He is capable both of exuberant {el- 
lowship and of rather stern withdrawal, 
especially when pondering tricate 
pati, Even his heavy thinking has a 
light touch, inaoeees Jn deepest t oa ight, 

ile pacing the floor, he slowly flips a 
silver dollar back and forth across the 
fingers of his right hand by carefully 
controlled movements of the knuckles. 
we no easy trick even n you have 
Ise to think about. 

in New York City in 1918, he 

raiuated ‘rom MIT in 1939 and got his 

*h.D. at Princeton in 1942. He was a 
member of the Laboratory of Nuclear 
Studies at Cornell from 1945 to 1950. In 
1950, he began his present job as profes- 
sor of theoretical physics at Caltech. 

‘Dr. Feynman loves music, children, 
camping Th the wilds, and unpremedi- 
tated jaunts to faraway places. 
up on Portuguese to become a vi 
lecturer for two seasons in Brazil, ani 
learned Spanish under forced drajt to 
go to Peru and poke around Inca ruins. 

The accompanying article is con- 
densed from a speech (addressed to an 
American Physical Society meeting, not 
the Pasadena Rotary luncheon). "The 
full transcript appeared in “Engineer- 
ing and Science Magazine,” published 
at the California Institute of Technology. 
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Exploring the fantastic 
possibilities of the very small 
should pay off handsomely— 
and provide a lot of fun, too 
ii Richard P. Feynman 


\oretical Ph 
tute of Technology 


Pi tell me about miniaturiza- 


tion, about electric motors the size 

of the nail on your small finger. 
‘There is a device on the market by which 
you can write the Lord’s Prayer on the 
head of a pin. But that’s nothing. That’s 
the most primitive, halting step. 

Why not write the entire 24 volumes 
of the “Encyclopaedia Britannica” on the 
head of a pin? 

Let’s see what would be involved. The 
head of a pin is a sixteenth of an inch 
across. If you magnify it 25,000 diame- 
ters, the area of the head of the pin is 
equal to the area of all pages of the 
encyclopedia. All it is necessary to do 
is to reduce the writing in the encyclo- 
pedia 25,000 times. Is that possible? One 
of the little dots on the fine halftone re- 
productions in the encyclopedia, when 
you demagnify it by 25,000 times, still 
would contain in its area 1,000 atoms. So, 
gach dot. can easily be adjusted in size . 
‘a8 required, and there is no question that 
there is enough room on the head of a 
pin to put all of the “Encyclopaedia 
Britannica.” 


MAGINE that it is written in raised 

letters of metal that are 1/25,000 or- 
dinary size. How would we read it? 

We would press the metal into plastic 
and make a mold; peel the plastic off 
very carefully; evaporate silica into the 
plastic to get a very thin film; then 
shadow it by evaporating gold at an 
angle against the silica so that all the 
little letters appear clearly; dissolve the 
plastic away from the silica film; and 
then look through it with an electron 
microscope. 


Smaller Than This Dot >: 


How do we write it? Reverse the lenses 
of the electron microscope to demagnify. 
Tons, sent through the lenses in reverse, 
could be focused to a very small spot. We 
could write with that spot as we write 
in TV, by going across in lines, and hay- 
ing an adjustment that determines the 
amount of material that is deposited. 
Don’t tell me about microfilm! 


[HERE js plenty of room at the bot: 
tom—not just room at the bottom. I 
want to show what is possible according 
to the laws of physics. I am not invent- 
ing antigravity, which is possible only if 
the laws are not what we think. I am tell- 
ing you what could be done if the laws 
are what we think; we are not doing it 
simply because we haven't yet gotten 
around to it. 

How many times when you are work- 
ing on something frustratingly tiny, like 
your wife's wrist watch, have you ‘said 
“If I could only train an ant to do this! 
1 suggest training an ant to train a mite 
to do this. What are the possibilities of 


THIS 15 TOO EASY, says Professor Feynman of 
Lord’s Prayer written on pinhead (above). He 
shows how 24-volume encyclopedia could be re- 
produced—in letters and pictures—on pinhead 
with standard tools and techniques. If coding 
system were used, every book ever written could 
be copied into a’ barely visible speck of dust. 


small but movable machines? They may 
or may not be useful, but they surely 
would be fun to make. 


ONSIDER an automobile. Suppose 
we need an accuracy of 4/10,000 of 
an inch. If things are more inaccurate 
than that in the shape of the cylinder 
and so on, it isn’t going to work very well. 
If I make the thing too small, I have to 
worry about the size of the atoms; I can't 
make a circle out of “balls” if the circle 
is too small. 

So, let’s say I make the error, cor- 
responding to 4/10,000 of an inch, cor- 
respond to an error of 10 atoms. I can 
reduce the dimensions of an automobile 
4,000 times, approximately—so that it is 
1/25 inch across. 

In such small machines the forces go 
as the area you are reducing, so that 
weight and inertia are of relatively no 
importance. The strength of material is 
very much greater in proportion. The 
stresses and expansion of the flywheel 
from centrifugal force, for example, 


1S THIS THE SMALLEST ENGINE YET BUILT? A model 
of a Ford four-cylinder, it is one of 33,00 
miniatures in collection of San Francisco art 
expert Jules Charbneau, It is an exact copy with 
moving parts—but a long way from Professor 
Feynman's proposal for a complete, operating 
automobile measuring 1/25 inch, 
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would be the same proportion only if 
the rotational speed is increased as we 
decrease the size. On the other hand, 
metals have a grain structure and this 
would be very annoying at small scale. 
Plastics and glass are very much more 
homogeneous, and so we would have to 
make our machines out of such materials. 


PEERS are problems associated with 
the electrical system—copper wires 
and magnetic parts. The magnetic prop- 
erties on a very small scale are not the 
same as on a large scale. The electrical 
equipment won't simply be scaled down. 
It has to be redesigned to work again. 

Lubrication involves some 
interesting points. The vis- jess 
cosity of oil would be higher 
and higher as we went down. - 

If we change from oil to 
kerosene or some other fluid, 
the problem is not so bad. 

But we may not have to 
lubricate at all! We have a 
lot of extra force. Let the 
bearings run dry; they won't 
run hot because the heat es- 
‘capes away from such a small 
device very, very rapidly. 

This rapid heat loss would 
prevent the gasoline from ex- 
ploding, so an internal com- 
bustion engine is impossible. 
Other chemical reactions, lib- 
erating energy when cold, 
can be used. 

What would be the utility of such ma- 
chines? Who knows? A small automobile 
would only be useful for the mites to 
drive around in, and I suppose our Chris- 
tian interests don’t go that far. However, 
although it is a very wild idea, it would 
be interesting in surgery if you could 
swallow the surgeon. You put the me- 
chanical surgeon inside the blood vessel 
and it goes into the heart and “looks” 
around. It finds out which valve is the 
faulty one and takes a little knife and 
slices it out. Other small machines might 
be incorporated in the body to assist 
some inadequately functioning organ. 


Ho, do we make such a tiny mech- 
anism? In atomic-energy plants they 
have materials they can't handle directly 
because they have become radioactive. 
‘To unscrew nuts and put on bolts, they 
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have a set of master and slave hands. By 
operating a set of levers here, you con- 
trol the “hands” there, and can turn them 
this way and that so you can handle 
things quite nicely. 

Most of these devices are made rather 
simply. A cable, like a marionnette string, 
goes directly from the controls to the 
“hands.” But things also have been made 
using servo motors, so that the connection 
is electrical rather than mechanical. 
When you turn the levers, they turn a 
servo motor, and reposition a motor at 
the other end. 

I want slaves to be made one-fourth 
the scale of the “hands” that you ordi- 
narily maneuver. So you can 
do things at one-quarter 
scale—the little servo motors 
with little hands play with 
little nuts and bolts; they 
drill little holes; they are 
four times smaller. Aha! 

I manufacture a quarter- 
size lathe; I manufacture 
quarter-size tools; and I 
make, at the one-quarter 
scale, still another set of 
hands again relatively one- 
quarter size! This is }; size, 
from my point of view. And 
after I finish doing this I 
wire directly from my large- 
scale system to the yy servo 
motors. Thus I can now ma- 
Bearings. nipulate the y-size hands. 


E YOU work through a pantograph, 
you can get much more than a factor 
of four in one step. But you can’t work 
directly through a pantograph that makes 
a smaller pantograph—because of the 
looseness of the holes and the irregu- 
larities of construction. The end of the 
pantograph wiggles with a_ relatively 
greater irregularity than the irregularity 
with which you move your hands. In 
going down this scale, I would find the 
end of the pantograph shaking so badly 
it wouldn’t be doing anything sensible. 
At each stage, it is necessary to im- 
prove the precision of the apparatus. 
Having made a small lathe with a panto- 
graph, we may find its lead screw irregu- 
lar—more irregular than the large-scale 
one. We could lap the lead screw against 
breakable nuts that you reverse in the 
[Continued on page 230} 


New Ideas from the Inventors 


Scoops Help Stop Liner. Collisions of 
fog-bound vessels—which keep happening 
despite radar—might be averted by these 
recently patented drag anchors. They'd 


‘Trunk Mat Chocks Wheels. You would 
not have to hunt for a block to change a 
tire if you carried this trunk mat. Bolted 
to the mat, the chock would be held by 
the car’s weight and couldn’t slip or be 
dislodged. Turned sideways, the mat 
would give traction in sand, snow, or mud. 


be dropped from their deck housings to 
help slow or stop a ship in an emergency; 
for fast turns they could be released on 
one side of the vessel only. 


Tape Holder Grips Marker. You could 
mark off measured intervals easily, accu- 
rately—and with one hand—if you slipped 
both tape and pencil into this combina- 
tion holder. The offset clip would align 
the pencil tip with the edge of the tape; 
you'd mark a point by rocking the case. 


conninuen IIT 


More Inventors’ Ideas 


Paint Rollers Apply a Pattern. Raised 
designs on the outer sleeve of this two- 
roll applicator would print a pattern on 
any surface. You'd brush paint onto the 
inner roller, then work it over a sheet of 
paper to transfer a uniform film to the 
bosses on the outer roller. 


Stove Beam Foils Small Fingers. Heavy 
springs on the valves of this gas range 
would resist a child’s efforts to light the 
burners. But the knobs would turn easily 
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Dual-Power Bike. You could drive the 
rear wheel of this bike by pedaling in the 
usual way, or propel the front wheel by 
pumping the handlebars up and down. 
The inventor says his bike would in- 
crease sprinting speed, ease hard climbs, 
and give exercise for arm muscles. 


for anyone tall enough to interrupt a 
light beam shining on a photocell. Break- 
ing the beam would retract a plunger and 
ease the pressure on the springs. 


Dimmer Adjusts Flashlight Glow. 
Turning the end cap of this flashlight 
would tighten—or loosen—the contact 
surfaces of a set of carbon disks. This 
would regulate the flow of current to the 
bulb and let you adjust beam intensity 
from full brightness to a faint glow. 


Dustpan Sticks to Floor. You wouldn't 
need a helper—or a third hand—to hold 
this disposable cardboard dustpan or to 
keep sweepings from sliding under the 
dust-collecting edge. A sticky coating 
under the lip of the pan would keep it 
flat on the floor. If it wore away before 
the pan was ready for discard, a coated 
tape could be applied to replace it. 


—" Car Door Lifts Roof Panel. A flip-top 
lid covered by a GM patent would help 
a tall motorist keep his head—and his 
+= hat—while getting in or out of a low- 
Y= roofed car. The power-operated “flipper” 
would lift automatically as the door 
opened, retract after the door closed. 


fix 

Seibert, Baltimore; Car 

‘Devroit. 

‘by number, from the 
cents 


sficient, you may address 
TE ber) in care of the Commissioner of Patents. 


How They Put the Hole 
in a Rifle Barrel 


STEEL blank is fed into a humming 

machine tool. The hollow, stationary 
drill squirts cutting oil under 1,000-p.s.i. 
pressure as it bites away metal to .001- 
inch tolerances. In minutes an armload 
of barrels is bored. 

But in the same plant, a few craftsmen 
work painstakingly with the simplest 
hand tools on a single barrel at a time. 
Some operations still cannot be entrusted 
to machinery, Barrel straighteners, for 
instance, have the delicate job of correct- 


~ 

1 SPINNING at 3,400 p.m. steel blanks ad- 
vance over fixed drills. Occasional maverick 

blanks with off-center bores are scrapped. 


4 AFTER BEING RIFLED, barrel is tapered on a 
lathe. A pattern consisting of shaped bar 
and follower insures uniform taper. 
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ing slight bends in the bores. Such ex- 
perts are especially in demand; in the 
not-too-distant past, their techniques 
often were family secrets. 

At Marlin Firearms, where these 
photos were made, some processes still 
are secret. For example, the Micro-Groove 
rifling machine, which forms a shallow, 
spiral groove in the bore that spins and 
stabilizes the bullet, was turned off and 
covered with a blanket when the PS 
photographer arrived.—Alex Markovich. 


2 IMPERFECTIONS left by the drill are reamed 
smooth. Operators are alert for the chatter 
and damaging vibration of a dull tool. 


5 POLISHING provides the smooth finish re- 
quired for bluing. Higher-priced models get 
an additional buffing treatment. 


3h AN EAGLE is needed to spot bends in the 
Kno} re to apply pressure on converging, slike lines of 
the a press is even trickier, Sighting through Waves in the lines indicate tent 


GAS-TIGHT CHAMBER is cut in one end of CAUSTIC BLUING SALTS protect the steel from 
the barrel to receive cartridge. Chamber corrosion. The barrels are lowered in racks. 
must be perfectly smooth, or shell may freeze. An oil bath gives added protection. 


— 


To put this trailer into service, you 
attach a swivel-mounted wheel, open the 
frame like a pair of lazy tongs, bolt it 
rigid at the corners, and insert metal 
sides, ends, and floor. When not in use, 
the rack can be folded almost flat to fit 
snugly over the rear bumper; the wheel 


WHAT'S NEW. 


Folding Trailer Fits Bumper 


and other parts store in the trunk. The 
Fold-N-Roll trailer will hold up to 500 
pounds. It comes with a choice of hitches 
to fit even compacts and small foreign 
cars. Price, $199.50; hitch and tarpaulin 
cover extra. Award Mfg. Co., 660 W. 
17th St., Costa Mesa, Calif. 


EPOXY VARNISH is 
said to fuse to wood, seal- 
ing out dirt, and leaving a 
hard surface that resists 
marring by boiling liquid, 
alcohol, and hard use. Half 
pint, 79 cents; pint, $1.27; 
quart, $2.25; gallon, $7.65. 
Sapolin Paints, Inc., 205 
W. 42nd St, NYC. 
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PORTABLE PUMP 
chucks in an electric drill 
to drain oil, fuel, water, 
and other liquids. It’s made 


of molded nylon, has a 
steel shaft. Kit includes one 
discharge and four intake 
tubes. $19.95. Huber Indus- 
tries, Inc, 4960 Hillside 
Ave., Cincinnati. 


CORDLESS SHAVER 
has three heads driven by a 
strong armature-wound mo- 
tor. Battery-powered Lek- 
tronic stores enough energy 
for three weeks of shaving, 
can be recharged on 90-to- 
250-volt AC. $35.95. Rem- 
ington Electric Shavers, 60 
Main St., Bridgeport, Conn. 


LIQUID LOCK holds 
threads of bolts, nuts, 
screws, and other fasteners 
in place like a lock washer. 
To loosen, you simply put a 
little extra force on the 
wrench. A tube of Lock-it 
costs 69 cents. Woodhill 
Chemical Corp., 1390 E. 
34th St., Cleveland. 


drill, 


PEGBOARD CLIPS 
let you use a board mount- 
ed directly on a wall instead 
of on furring strips. Flat 
tabs are pressed into holes 
with a key or one of the 
fixtures. Package of clips 
and fixtures, 39 cents up. 
Perclip Corp., 158 Eagle 
, Stamford, Conn. 


MATCHED POWER TOOLS— 
sander, jigsaw, accessories—have 
individual motors instead of interchange- 
able heads. Four-inch leads plug into a 
10-foot extension cord. They sell in the 
$50 to $70 range depending on the tools 
you select. SpeedWay Div.-Thor, 1421 
Barnsdale Rd., LaGrange Park, Ill. 


PLUG CLEANER fits 
inside spark plug to scrape 
carbon, lead, and sand from 
porcelain. You simply in- 
sert, twist, and pull. It 
comes in three sizes for var- 
ious makes of single-elec- 
trode plugs. Price, $2.40. 
Emil W. Malchow, 4207 
Cortland, Lynwood, Calif. 
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WHAT'S 
NEw. 


POST PULLER fastens over a trac- 
tor drawbar, grips any post up to six 
inches in diameter, and pulls it out of 
the ground. One man working with it 
from the tractor seat can pull 20 to 30 
posts an hour, It also uproots brush and 
small trees. Price, $42.50. Perma-Weld 
Co,, 1947 N. Topeka Blvd., Topeka, Kan. 


SHOCKPROOF DRILL is doubly 
insulated in a nonconducting nylon hous- 
ing to make it safe for use outdoors on 
damp ground or near water. No ground- 
ing is needed; you can plug it into two- 
prong receptacles without danger. The 
Safe-T-Drill is $24.95; attachments ex- 
tra. Millers Falls Co., Greenfield, Mass. 


PULL-UP SIDE WINDOWS ft all 
Triumph roadsters as replacements for 
screwed-on original equipment. Channels 
lock into windshield to keep windows 
from bowing out at high speed. Center 
panel slides into aluminum lower section. 
Pair, $89.95. Bakers Worldwide Auto 
Parts, Inc., Box 57, Franklin Square, N. Y. 
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LONG-BED JOINTER has a front 
table that raises diagonally on parallel 
linkage to maintain constant ;:-inch dis- 
tance between edge and cutter knives. 
Maximum cut is six inches wide and 1% 
inch deep. A GE %-hp. motor is built 
in. $179.95. Toolkraft Corp., 700 Plain- 
field St., Springfield, Mass. 


Motorized Kodaks 


Spring motors operate controls on two 
neras. One on an eight-mm. movie 
moves the zoom lens smoothly be- 
nd telephoto she 
as automatic and man- 
and a reflex finder that 
ax. A motor in a 35-mm. 
advances film « i 
cally when the shutter i 
$189, 


4 
‘SHUTTER 
Deis 


‘es Se GOVERNOR 
‘ GEAR TRAIN 
We T MOTOR SPRING 
~ ‘WINDING KNOB 


DASHBOARD SPOTLIGHT is a shielded lamp SABER SAW can be 
that you plug into the cigarette-lighter socket of any used on radial-arm wood- 
12-volt car. It can be turned at an angle to direct and metal-cutting tools with 
below-eye-level light on a road map, keys, cash, memo- this attachment. It lets you 
randums, or to the floor to help find dropped articles. A do curved work at any an- 
permanent magnet parks it near the socket when it’s gle on stock up to two 
not in use. Pathfinder Dash Light sells for $1. Auto inches thick. $14.95. De- 


Lamp Mfg. Co., 2909 S. Indiana Ave., Chicago. 


Walt, Inc., Lancaster, Pa. 
(25 


Jigsaw Puzzle 
Helps 
Catch Crooks 


A boxful of transparent slides, each 
bearing a facial characteristic, is the 
latest weapon in the war against crime 


He has a cleft in 
his chin 


Composite of PS staffer — 
Markovich starts with ~ 

a rounded chin line. 

The ears, considered 

unimportant for 

identification, are on 

the same slide ! 


HE police secretary studied my 
face intently for a minute. Then 
she sat down beside a detective 
and began describing my features. The 
detective took notes and occasionally 
pulled a transparent slide of a facial fea- 
ture—a nose, mouth, chin line, set of eyes 
—from a small box. 
Within minutes, by overlaying the 
slides he constructed a composite pic- 
ture: a remarkable likeness of me! 
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By Alex Markovich 


gene his hairline “The eyes are al- 


mond shaped.” 


a8 a 


The little brown box. This revolu- 
tionary identification system—Identi-Kit 
—provides police with over 500 numbered 
slides in a walnut file. With it, police 
can assemble 62 billion combinations of 
facial characteristics, enough to recreate 
the likeness of any male adult in the world. 

The kit will turn out a picture far 
faster, and often more accurately, than 
a police artist can draw it. Code num- 
bers on the slides can be broadcast or 


THE WITNESS, Police Sec- 
retary Eve Willmott, de- 
seribes “criminal” to’ De- 
tective William Trefny of 
Greenwich, Conn., Police 
Department. After taking 
notes, Detective Trefny 
plucks appropriate hairline 
from the file. Completed 
composite is shown to wit- 
ness, who may suggest 
changes. Identicops must 
undergo 4 
cialized training. 
phase: learning to question 
witnesses effectively. 


“A straight, short 
nose, and 


«he has a straight 
lip line...” 


telegraphed to other police departments 
so that they can put together an identical 
picture in a few seconds. 

Bits and pieces nab bandits. One of the 
many police cases in which the kit played 
a vital role was a recent payroll robbery 
in Los Angeles. The man was caught 
within two hours of the crime when an 
Identi-Kit picture helped police find his 
mug shot. In San Bernardino, Calif., a 
policeman assembled a composite of a 


“Eyebrows heavy 
near his nose . ..” 


“...and caliper lines 
around the nose.” 


Kit also contains 

a scar grid, goatees, 
glasses, and hats. 
For comparison of 
completed composite 
and actual photo, 
turn the page 


> 


holdup man and recalled seeing the man 
earlier at a nearby gas station. A stake- 
out netted the subject—and five members 
of a stolen-car ring as well. 

It cost over $87,000 to develop the 
Identi-Kit. Manfactured by the Town- 
send Co., Santa Ana, Calif,, it already is 
in use by 45 police departments through- 
out the continental U. S., as well as in 
San Juan, Puerto Rico; Tel Aviv, Israel; 
and Port-au-Prince, Haiti. 
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> Here's Identi- i © 
: Kit picture = 
> and “mug shot” 
= (previous page). 
: Code numbers 


are at bottom 
of composite. 
If you see 

this man, don't 
call police; 

he is unarmed 
and harmless yy 


Sea cycle 


Latest fad at Japanese 
resorts is sea cycling. The 
cycles are built of two pon- 
toons connected by a plat- 
form on which an out! 
motor is mounted. The one 
at left is steered by bicycle 
handlebars. Its five-hp. mo- 
tor will ‘make it go, 12% 
m.p.h.; others with larger 
engines do up to 50 mp.h. 


Air-cooled paddy wagon Anti-static tinsel 

Considerate police in Philadelphia | Christmas-tree tinge! finds year-round 
have fitted the rear windows of their fleet in Admiral’s TV-cabinet plant at 
of patrol wagons with modern jalousies. Shelbyville, Ind. Grounded and'hung to 
They provide maximum ventilation for drag over lacquered cabinets as they move 


prisoners being transported to jail and on an assembly line, it removes static 
still allow little margin for escape. electricity, keeps dust from collecting. 
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Big crane lifts little one 
The world’s largest _truck- 
mounted crane above hoists its 
31,000-pound “little brother” 90 
feet without effort. The P.&H. 
monster is equipped with a 200- 
foot main boom and a 50-foot ex- 
tension. It can lift 80 tons. 


‘The Miti-Mite getting a ride 
has a 70-foot boom and 20-foot 
extension, can handle 25,000 


pounds. Both are made by Harn- 
ischfeger Corp., Milwaukee. 


PS PICTURE NEWS 


‘ 


Taking a trip into space 


Future astronauts will experience the six known 
hazards of space travel in this multi-stress cham- 
ber now nearing completion. 

Boeing engineers designed it to test tolerance 

both humans and equipment to simultaneous 
noise, intense light, vibration, and variations in 
pressure, temperature, and gas. The “pilot” would 
perform normal functions during the experiment. 


Truck gets extra power from trolley line 


This huge dump truck rides on tires 
4 feet wide and 73% feet high. The 
foe of its high cab is 12 feet off the 

wing current from overhead 
frolleys, it develops 1,600 hp. to run mo- 
tors in each of its four wheels, and will 


haul 60-ton loads up a seven-percent 
grade. A diesel-electric generator fur- 
nishes 335 hp. for operating away from 
trolley wires. R. G. LeTourneau built it 
for testing by the Anaconda Co. at its 
open-pit copper mine near Butte, Mont. 


UKE A CAT LAPPING CREAM: Up [a dirty scrub water or 
w 


spilled liquids. The cleaner also wa: 


vindows and tile walls. 


TURN ON THE MOTOR and the 
solenoid valve measures about 
2% gallons of water into the 
separation chamber. Dusty air 
passes through intake into the 
water; filtered air exits through 
exhaust vent. When_ motor is 
shut off, the drain valve opens, 
allowing water to. flow 
drain cone and out the drain 
.. Remote-control timer reg- 
tes operation of motor. Air- 
p valve prevents dirty wat 
From backing up and contami. 
nating the water pipe. 


Built-in Vacuum Washes Away Dirt 


THE next house you buy may be 
equipped with a brand-new appliance 
—a revolutionary vacuum cleaner that 
flushes dust and dirt down the drain. Or, 
if you’re impatient and don’t mind doing 
some replastering, you can install the 
device in your present home. 

‘The Aquamatic is built into the walls, 
like plumbing or electrical wiring. Con- 
cealed pipes lead from wall valves in each 
room to a single power unit permanently 
positioned in basement or utility room. 
Flexible vinyl elbow tubing eases in- 
stallation, A 25-foot hose with a cleaning 
attachment and sponge plugs into one 
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of the conveniently located wall valves. 

Dust-laden air passes through the pipes 
into the power unit, where it is filtered 
by water. The “washed” air is vented 
out, while dirt remains in the water. A 
few of the cleaner’s advantages: 

© No bags or filters to empty. 

© No recirculation of dust; air is ex- 
hausted outdoors. 

© No heavy portable power unit to 
drag from room to room. 

© No noise; the power unit is stored 
away from living areas. 

It’s made by My Maid Corp., Fort 
Atkinson, Wis. Cost: $375. 


PS PICTURE NEWS 


ey < Oe EBS 


Future GI's may find it a pleasure to 
crawl into a foxhole like the one above 
at right: no mud, no water, no dirt— 
unlike the familiar one at left. It’s sprayed 


Easy-to-service truck 


A new cab-before-engine Bedford truck 
has its power plant mounted behind the 
front axle. It's reached for servicing 
through hinged side panels. As a result 
of the design, the three-man cab has a 
step only 19’ inches high, a flat walk- 
through floor, is cooler and quieter. The 
truck is made in Britain by GM in models 
that carry 4 to 12 tons. 


Engine is mounted behind the front axle. 


rd 


There’s no place like a homey foxhole 


with waterproof, urethane plastic foam 
from a portable field unit. Both are made 
by Freedlander Research and Develop- 


ment Laboratories, Hawthorne, Calif. 


Hinged door keeps mechanic out of traffic. 
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By David X. Manners 


eral fronts in home heating. Most 

exciting is the great surge toward 
electricity. The good news: Flameless, 
smokeless, chimneyless electric heating 
is now practical in almost any climate, 
and at a price within reason. 

‘The secret of electricity’s new success 
is threefold. First is the improved method 
of building houses that are to use it. They 
are so swaddled in insulation that heat 
has almost no way to escape. The result: 
Even though electric rates haven't come 
down, the cost of electric heat has. 

Debut of the electric furnace, This 
new automatic wonder adds its bit. It 
does things electric heat has never been 
able to do before. It circulates, filters, 


B= new advances are at hand on sev- 


_ No Flame, 
_ No Smoke, 
_ No Chimney 


Hottest news in heating is electricity. 
It’s not cheap, but it’s good. And there 
are new tricks in oil and gas heat, too 


ae WARM AIR, a problem with early electric 
heating systems, is eliminated by electric furnaces. 


humidifies (or dehumidifies) air, and is 
easily adaptable to cooling. It also lowers 
operating costs. By moving air, it pre- 
vents heat from stagnating at the ceiling 
and getting soaked up there without doing 
any good—a fault with many previous 
electric systems. 

Finally, utility companies once bent on 
discouraging use of electricity for heat- 
ing are now plugging it for all they’re 
worth. They'll even pay builders to in- 
stall it. They need the winter business to 
help balance their summer air-condition- 
ing load. Heating uses plenty of elec- 
tricity: It operates on nearly twice the 
current of an electric range, and requires 
at least a 200-ampere service. 

Is it really good? The utility people 
will tell you that electric heating, need- 
ing no combustion air, can be put any- 

CONTINUED 


HEAT PUMP can be 
teamed with electric 
furnace for economical 
operation, Pump pro- 
vides low-cost heat to 
40 degrees; below this, 
resistance coils take 
over. Lower cabinet 
section holds blower, 
middle section contains 
heat pump. Resistance 
coils are at the top. 


OM. 
REGISTER 


Two systems of ducted electric heat 


BLOWER 12,000-24,000-_ATT- 


FILTERS 
RESISTANCE HEATING ELEMENT 


RETURN HEATED 


AiR AIR 


ALL RESISTANCE COILS in this electric furnace 
are in the single central us jown above. Air is 
fully heated by the coils and is then distributed 
through ducts to the individual rooms. 


CENTRAL UNIT here heats the air only partially. ROOM 
Tempered air passes into each room, where in- 

vidually controlled register-boot heaters or 
the-duct heaters complete the job. 


HEATING 


7,000 9,000-WATT- RESISTANCE 


FILTERS) BLOWER 
| TEMPERING ELEMENT 


RETURN TEMPERED 


AIR 


REGISTER 


POWER 
COOLING SECTIONS, oF DAMPER 
trostatic filters, are 
easily added to electric ADD-ON 
furnaces. The filter's EVAPORATOR 
ionized plates reduce Co 
housecleaning by stop: 
ping up to 90 percent 
irborne dust 
cteria, pollen 
ically con 
trolled damper provides Brusraic 
accurate zone control FURNACE 


REMOTE COMPRESSOR-CONDENSER 


on this Winkler oil 
¢ when the burner is 


RING-LOADED DAMP! 
burner closes the air 


off, preventing heat loss of about 5,000 B’ 
er hour. Available for conversion jobs, the 


yurner can save over $50 worth of oil in a year. 


GALLON OF WATER per room must be added to 
heated air in winter to maintain 35-percent 
relative humidity, considered best for health 
and comfort. This Walton Laboratories forced 
humidifier is attached to the return-air duct. 


i thug 


UGHTWEIGHT MATTING of fibrous silica and 

i to make refractory brick obso- 
lete for furnace and boiler lining. It reaches 
incandescence immediately. Installation takes 
half an hour. Johns-Manville makes it. 
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where; that it’s safer, quieter, cleaner, 
works well with air conditioning, and 
makes individual-room temperature con- 
trol simple. Besides that, its first cost is 
likely to be lower; it has no moving parts, 
it’s trouble free, and its heating elements 
should outlast the house. 

They frankly admit it’s more expen- 
sive, just as an electric dryer costs more 
than a clothesline, but they say it’s worth 
it. Electricity is not being promoted as 
something cheaper, but as something 
better. 

With the pros go cons. The oil and 
gas people have a different view of it. 
The fact that electricity heats without 
flame, they'll tell you, doesn’t necessarily 
make it safer. Electricity is a principal 
cause of home fires, and electric base- 
boards at 325 degrees F. may be danger- 
ously hot. As for cleanliness, the high 
temperatures of some radiant systems 
cause serious dust-streaking of walls and 
ceilings. Further, these systems don’t 
clean the air or remove its odors; in a 
tight house, last week’s cabbage can be 
with you this week and next. 

Sure, they continue, the idea of room- 
by-room temperature control is appeal- 
ing, but do you need it? Would you use 

To get the full benefit of room-by- 
room control you might have to keep all 
doors closed. Consider, too, that most 
electric systems operate with line-voltage 
thermostats. They are accurate only to 
within three degrees, as compared with 
the half-degree accuracy of low-voltage 
thermostats used with other heating sys- 
tems. When you set the temperature at 
72, you don’t want it at 69. 

‘And if you want to know why electric 
heat isn’t “as quiet as a light bulb,” they 
can tell you that, too. 

Whatever the pros and cons, every 
year since 1955 electric heating has 
grown by 50 percent. This year 150,000 
new homes will get it. By 1962 it is ex- 
pected to account for 15 percent of all 
new installations. It’s plainly here to 
stay; perhaps eventually it will take over. 

What electric systems cost. Electricity 
heats either by radiation or by warm 
air. The lowest-priced radiant system em- 
ploys a grid of resistance cable embedded 
in the ceiling, and costs about 50-55 cents 
per square foot of living area. The trend, 
however, is toward baseboard radiant 
heaters. They cost about 65-75 cents a 


Electric 
furnaces 
circulate, 
filter, humidity 


HOT WATER, TOO: All- 
copper hot-water coils 
that supply plenty of 
clean, low-cost hot wat- 
er without a separate 
heater are optional in 
the Iron Fireman boiler 
(shown in cutaway). 
Two-temperature hot 
water is available if de- 
sired; such a unit pro- 
vides hotter water for 
kitchen and laundry. 


square foot, but are cheaper to operate. 

Other radiant types include individual 
wall or ceiling units (like those in a bath- 
room), and drop-in heaters that fit in the 
floor like registers. These run about 75- 
85 cents per square foot of living area. 
Hot-water electric systems at 80 cents to 
$1.20 per square foot are the most ex- 
pensive of the radiant types. 


Soon You'll Be Seeing 


¢ , Heating equipment located outdoors. 
ia will s pave room, fer and handier for 
offer less of a noise prob- 


Tema. The cost of a vent will be eliminated. 

@ One centralized oil tank for a block 
of homes. It will reduce distribution costs. 
‘The oil company will own the 


installation, 


COMPACT DESIGN of 
Iron Fireman horizontal 
electric furnace allows 
mounting in a crawl 
neath the floor, 
'y room or attic, 
If unit is located in 
attic, outdoor vent can 
led by 


al fireplace 
without open window. 


By eliminating the need for a central 
heating plant, all radiant systems save 
about 15 square feet of space (at $10-15 
a foot), plus a chimney (at $80-100), 
and all ductwork. If you have the current 
to spare, a radiant system is the simple 
solution for heating an addition to your 
home. 

Warm-air systems require ducts and 


and meters will tell how much each home 


© Oii-fired heating plants leased by 
dealers. Youll no longer buy your own, 
and, service will be free. Dealers. are al- 


are expected to like it, too. 
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THERMOSTATIC DIFFUSERS such as this - 


Temp unit, added to any perimeter heating or 
cooling system, provide individual-room tem- 
perature control, reduce power consumption. 


space for a furnace, but they still are 
relatively inexpensive. A good system for 
a typical house of 1,200 square feet may 
cost as little as $600. That’s about the 
same as gas, and less than oil equipment. 


My Most 
Embarrassing 
Shop Moment 


“Biu’s working in his garage,” I said as 
we drove up. “He's all thumbs. I better see 
whether he's headed for trouble.”” 

“Come in the house soon,” responded my 
wife. “I want you to show Ellen the scarf I 


New to power tools, Bill was eying toclean 
ith 


my chest. 

“You've got to keep a finger on that switch 
all the time,” I explained. 

Turning on the drill again, I bore down 
hard on the rust, but was amazed to see a 
blue fuzz grow on the whirling brush. Only 
when a feather touch rippled up my chest 
did I realize what it was. 

“We've come to get you two.” said Bill's 
wife in the stone-dead silence that followed 
my shutting off the drill. “I want to take 
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Operating costs are about the same as 
for electric baseboards. 

Because of heavy insulation and low- 
ered heat requirements, a typical house 
designed for electric hi ig can be 
served adequately by a 40,000-BTU fur- 
nace. The biggest electric furnaces made 
aren’t much over 90,000 BTU. If a house 
is to be cooled as well as heated, a fur- 
nace should be paired with a heat pump. 
The pump not only provides the cooling, 
but offers the most economical heat down 
to 40 degrees F, Below that, the furnace 
takes over. 

Some electric furnaces have all their 
resistance coils in a central unit. Others 
haye only a tempering coil and blower 
there; separate heating Coils are in a hoot 
just before each room register, making 
room-by-room thermostatic control easy. 

[Continued on page 224) 


a look at that scarf she knitted for you. 

I pointed dumbly to the wire wheel, huge 
with unraveled yarn. Of the scarf my wife 
had knitted, less than half remained around 
my neck.—H. L. Waldron, NYC. 


Do you have an embarrassing shop blunder 
that haunts you? PS will pay $50 for each 
such experience published. None can be re- 
turned. Keep it brief. Address: Shop Editor, 
Popular Science Monthly, 355 Lexington 
Ace., New York 17, N.Y. 
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The 
Rig: 

You 
Need 


Hard 
Cider 


BUMPER 
after a 


CK presses out juice 
r chews up the apples. 


By E. F. Lindsley 


|AKE fall’s crisp blue skies, the red 
and gold sparkle of hardwood 
leaves, a subtle touch of wood 
smoke, and the earthy aroma of heaped 
baskets in the farm cellar; blend them 
together into a single sparkling liquid 
and you have fall’s brilliance and na- 
ture’s bounty concentrated in that mellow 
drink for home and party—apple cider. 
That's what cider should be, but not 
necessarily what it is when presented 
prepackaged and pasteurized at the super- 
market. The difference between the cider 
you can make and what you buy is as 
enormous as that between grocery bread 
and the tawny crusted loaves from grand- 
ma’s kitchen. 
And for those occasions indicating a 


spot or two of something warming, hard 
cider is a real delight—even to a connois- 
seur—and a conversation piece to boot. 
A 50-gallon oak barrel in the basement 
will produce a rival to the finest white 
wine on the market. 

Your own artful blending controls the 
character of the final sparkling liquid, 
either sweet or hard. For 50 gallons of 
cider to put in a charred oak barrel, and 
a bit of sweet to drink while waiting, 
you'll need 15 to 20 bushels of apples. 
For lesser pressings, suit yourself. But 
get enough varieties to biend. No one 
kind of apple produces really top cider, 
although a fairly decent juice might be 
made with Mcintosh if they are fully 
mature. 

Getting the juice out. To get the cider 
pouring, the apples must be reduced to 
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Here’s how to go about 
making your own cider press 


a mush. The grater and press that I built 
puts production into high gear. The heart 
of the grater is a wooden rolling pin with 
a sheet of galvanized metal wrapped 
around it. Holes were punched in the 
metal with a center punch ground to a 
blunt end. This gives a grating action 
when the rolling pin is spun by an old 
washing-machine motor. The whole works 
is in a hopper made of exterior-type ply- 
wood. The chopped-up apple pomace 
spews out onto the cheese cloth and rack 
below. 

If punching the sheet metal seems a 
drag, try driving a few rows of flathead 
screws into the rolling pin so the sharp 
heads stick out 4” or so. Set the drum 
with no more than ¥,” clearance between 
the sides of the hopper and the grater. 

A solid wooden cover with a secure 
handle should be cut to fit the inside of 
the hopper with no more than ;” clear- 
ance. This is used to force the apples 
down against the grater, and to keep 
apple mush from flying far and wide. A 
gate below closes the hopper while 
“cheese” forms are being changed. 

The press end. This doesn’t have to 
be much for looks but it must be strong. 
Suit it for the jack you'll use and aim 
for a rig that can put about 150 pounds 
on each square inch on the press rack. 

1 used the bumper jack from my car. 
‘The only alteration was a ;';" hole drilled 
in the lift arm for a small screw, run up 
through it into the frame cross member. 
This prevents the jack from kicking out 
and hitting you. Screen-door springs were 
installed to raise the jack when the han- 
dle is wiggled. 

Oak or maple should be used for the 
cross members and pressing table. Long 
carriage bolts or threaded rods will beef 
up the structure to resist your pressures 


© 


HOW TO MAKE IT LEGAL 

From the standpoint of the federal govern- 
ment, apple cider becomes a fruit wine when 
you add susar to aid fermentation, Naturally 
fermented cider (with nothing added) is sub- 
ject to no restrictions, but it may turn out to 
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ROTARY GRATER 
the apples fast, The 

igs from an old motor for the drum shaft—a 
piece of 1%” drill rod. Aim for a loose fit here. 


plywood hopper chews up 
br 


thor used bronze bush- 


KS of 44” waterproof plywood were 
made to fit inside cheese forms. Above, rip and 
crosscut guides on saw are used to keep the 
rack square while pieces are stapled. 


2 STs 


be vinegar. If you add sugar as we suggest, 
you must file an annual notice (form 1541) 
with the Alcohol and Tobacco Tax Division of 
the Internal Revenue Service. You can then 
make up to 200 gallons for home consumption. 


Three important steps for turning the juice of 


CLOTH 15 FOLDED neatly over the apple mush 

os is full. Note eng! belt 

shield on hopper support at right. It kee 
‘ead clots out of the moving bolt. 


when you're trying to ooze out the last 
few ounces to fill the last jug. 

Don’t use metal parts to handle the 
apple juice. If you want to protect the 
wooden table and racks, give the wood 
a coat of hot paraffin or a few coats of 
spar varnish, 

The pressing operation. It takes a 
little experimenting to find out just how 
thick to build a “cheese”—in cider par- 
lance, a flat, cloth-wrapped slab of apple 
mush. Three or four cheeses are stacked 
alternately with the slatted racks be- 
tween. The press plate, a solid wooden 
slab, goes on top. Uneven loading of the 
cheeses will cause sliding and twisting 
under pressure, The cloth wrappers must 


snug, Teak- 

proof fit. In rural areas you may. be able to 
row a cutter, Get a new wooden bung. A 
used one may have undesirable bacteria on it. 


all be strong enough to resist bursting. 

At first, I tried burlap in the time- 
honored farm style. Maybe I did some- 
thing wrong, because the cider had little 
hairy particles in it. Monk’s cloth worked 
fine, but it was hard to find and the 
coarse pattern let small particles through 
that later took an extra filtering opera- 
tion. Finally, on the advice of a pro, I 
bought a war-surplus parachute and 
wound up with a tremendous quantity of 
nylon. This stuff is wonderfully strong 
and stretchy, washes clean after use, and 
is tight enough for filtering action. Plain 
muslin will do fine if you want to play 
around a bit at the start. Cut the cloth 
into squares that will fold up and over 


WHAT APPLES SHOULD YOU USE? 


Says the author: “A veteran commercial 
presser sums it up pretty well, hedging of 
course for variation not grown jn my home 
state of Wisconsin but common elsew! 
‘mature Mcintosh for tartness, Jonathan for 
apis, Gel ae or Red Delicious for sweetness, 

for sweetness and long keeping.” 
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Another listing, from the Michigan Agri- 
cultural Experiment Station, runs from Rox- 
bury Russet through Baldwin, Northern Spy, 
RL Greening, McIntosh, Ben Davis, King, 
and Wealthy, in that order for juice quality. 
But whatever the blend, use mature apples 
in which the sugar content has peaked. 


pressed apples into a fine drink 


GLASS U TUBE with end immersed in water lets 


f3s escape from top barrel hoe, but keeps out 
alt. Replace water in jar as needed to keep it 
from evaporating below the end of the tube. 


nicely at each end and side to form a 
leakproof bundle. A slatted rack goes un- 
der the cheese form, with a piece of the 
cloth pressed down into the form. 

Commercial cider makers go to fan- 
tastic lengths to filter apple juice and 
make it clear. If you wish, you can drip 
the juice through several layers of cheese 
cloth to get out the worst of the material. 
But your juice will still be cloudy. I 
decided it tasted just as good. 

Short of pasteurization, impractical at 
the home level, the best storage of sweet 
cider is freezing. A modern deep-freeze 
will hold cider indefinitely until thawed 
again. A more desirable method of stor- 
age, in the opinion of many, is conversion 
to apple wine. If you can get 50 opinions 
on blending varieties of cider apples, 
you can get a hundred on the best wine- 
making system. Since the only practical 
container is a 50-gallon charred-oak cask, 
it takes quite a while to sample your 
way through different batches. I stick to 
on thod; I know it works. 
st get your barrel. A used 50-gallon 
whisky barrel is best. Since legal restric 
tions on the aging of bourbon limit the 


WHERE TO GET 
A CIDER BARREL 


‘The ideal container for making hard cider 
is a 50-gal. barrel originally used to age 
bourbon. These are made of white oak, 
charred inside. By law they can't be used for 
bourbon a second time. 

You can sometimes buy one thi 
local cooperage house, cider maker, wie 
maker, or truck-garden operator. 

If none of sources can help you, 
write to a distillery and ask whether one 
can be shipped to you. 


commercial re-use of the numbered bar- 
rels, you can probably buy one cheap. If 
you're tempted to try a smaller quantity, 
remember the wine-making action seems 
to be better when larger casks are used. 

Mount the barrel on a sturdy rack so 
it won’t shake around and stir up the 
settlings. Choose a likely corner of a 
cool basement where it won't interfere 
with rumpus-room activities, or be too 
handy. If you own a home without a 
basement, maybe you can find someone 
with a cyclone cellar, mushroom cave, or 
just plain cellar, who'll make room for 
you. Technically, though, you're supposed 
to make—and consume—the stuff on your 
own premises, so you'd better check such 
an arrangement with local liquor authori- 
ties, 

You'll find the barrel has a bung 
opening on the side. With the barrel on 
its side in the rack this bung should 
be on top. Get a new spigot of the wooden 
variety. Use a bung drill to open a place 
for it in the barrel end. When driving it 
in, use a board between the spigot and 
the mallet to prevent splitting. After- 
wards, seal all around the bung with 
melted paraffin. 

The wine-making process. Here you're 
converting sugar into alcohol by yeast 
action. The amount of sugar to be added 
to the cider depends on the sweetness or 
tartness of the cider, and the type of wine 
desired. Incidentally, use unfiltered cider. 
Presuming you have a cider of average 
sweetness, a pound and a half of sugar 
per gallon will produce a very lively 
wine. For tart ciders, use two pounds, for 
dry wines use one pound. Dissolve the 
sugar in the cider before putting it in the 
barrel. [Continued on page 236] 
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SECRET ee at 
youngsters like to craw! 
through a tunnel. This 
one—a big sewer pipe 
—has a picture of a 
bunny painted on it. 


Sages 


MAYOR WITH PAINT 
POT putting the finish- 
ing touches on one of 
the turtles. Note the 
image of a whale on 
pipe in the background, 


RIDE THAT TURTLE. Lit- 
tle sister takes an image 
inary jaunt on the back 
of a sewer-pipe turtle, 
Its head and feet are 
made of wood. 
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How one town got Free 
Playground 
Equipment 


WHAT ean you do with defective sewer 

pipe? Most municipalities would 
just reject it, but not the township of 
Union, N. J. There, Mayor F. Edward 
Biertuempfel Sr. has converted several 
sections of d » pipe into colorful 
and highly successful pieces of equip- 
ment for the municipal playgrounds. 


Index Board for Sash Screws 

To eviminate trial-and-error fiddling 
to match the right screw with the right 
hole when I install my storm sash, I 
devised my own “filing system.” As I re- 
move each sash next spring, I’ll position 
the screws in a 3”-by-5” piece of corru- 
gated cardboard to correspond to their 
locations in the sash frame. I number 
cards and windows in pairs. The system 
cuts installation time in half.—Arthur S. 
Green, Lake Zurich, Ill. 


>>>THE next time you find yourself 
stuck with a lot of posters to dash off for 
the church bazaar or club dinner, try let- 
tering them with liquid shoe polish. You 
don’t need a brush; just use the dauber. 
—L. Murphy, New Hyde Park, N. Y. 


Short Cuts 


and Tips 


Party Dress fora 
Game-Room Piano 
Tuat out-dated upright 
in the family room doesn’t 
have to be an eyesore. “Up- 
holster” it with self-ad- 
hering vinyl plastic, cut to 
fit. It'll be the focal point at 
your next party. The new 
« .\ surface wipes clean with a 
sponge dipped in soap suds, 


Cutter Clip for Masking Tape 
Raccep tears waste masking tape. This 
sliding clip cuts strips neatly and to pre- 
cise lengths. Bend spring steel to a snug 
fit, file small teeth on a top edge, and 
snap the clip onto a full roll. Hold the 
cutter in place with a thumb; after tear- 
ing a piece off the roll of tape, slide 
the clip back to its next cutting position. 
—Bernard Middleton, Muncie, Ind. 


>>>Goon rust-resistant patches can be 
made from the aluminum cans that many 
motor oils now come in. Cut off the ends, 
slit the tube and flatten it for patching 
roofs, floors beneath linoleum, and other 
spots requiring a durable repair—John 
Mihalick, East Liverpool, Ohio. 


3 


RIGHT-ANGLE SHOOTING BOARD has cleat un- 
neath to keep jig from riding forward across 


VERSION FOR TRUING MITERS has center- 
mounted stop so that planing can be done from 


2THICK 
PLANING STOP 


. Stock to be trimmed is held tight 
against stop and plane is tipped on its side, 


either end of jig. No cleat can be applied under- 
neath, so a stop block is clamped to bench top. 


Woodworker's 


Shooting: Board 


Few professional cabinet shops would be 
without several of these simple jigs 


R better woodworking, borrow an old 

trick from the expert cabinetmakers. 
Use a shooting board. It’s a hardwood 
jig for truing edges with a hand plane. 
Most commonly, such boards true work 
at 90- or 45-degree angles. 

Make them of straight-grain (prefer- 
ably edge-grain) hardwood. Assemble the 
parts with glue and countersunk flathead 
screws. The angle layout is critical. 
Check it with a protractor. You can vary 
the dimensions shown to suit the size of 
your wood scraps. 

The 45-degree version—commonly used 
for truing miters—has a two-way planing 
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stop at the center. This is so you can 
place the flat back of a shaped molding 
against the jig table, no matter which 
end you are trimming. You couldn't get 
a true miter with the shaped face down. 

Lay work to be trimmed on the top 
level and press it tight against the plan- 
ing stop, with an edge or end projecting 
into the guide channel. Set the blade of 
your plane (block, smooth, jack, fore, or 
jointer) for a shallow cut and lay the 
plane on its side, seating it in the chan- 
nel. Rub the channel with paraffin so 
the plane slides more easily.—Claude 
Venon, Rowayton, Conn. 


>>>BanisH poison ivy by spraying the 
vines with three pounds of salt dissolved 
in a gallon of soapy water. Douse the 
ivy on its first appearance next spring 
and repeat until the leaves wither. 


Short Cuts 


and Tips 


Tin Snips Make 
Inside Cuts 

My otp tin snips were 
beyond resharpening for 
normal use, so I notch- 
ground the blades, as 
shown. Now, they'll make 
internal cuts that would 
otherwise have to be chis- 
eled. I removed the pivot 
screw and ground back the 
inside half of each cutting 
edge to an angle of 30 de- 
grees. The new cutting 
edges were raked back at 
about 10 degrees for a clean 
shearing cut. The snips will 
cut either small enclosed 
openings or long slits.—H. J. 
Gerber, Stillwater, Okla, 


>>>Marxs left on porcelain sinks by pots 
and pans can be “erased” with an ordi- 
nary cork. Wipe the sink dry, sprinkle 
scouring powder on the area, and rub the 
marks briskly with the cork. 


Grease Gun Is Leakproof 

You can prevent the escape of grease 
from a stored gun by holding the handle 
snug to the body with rubber bands sliced 
from an old inner tube. Slip on as shown. 
—John Mihalick, East Liverpool, Ohio. 


Hook Holds Ladder Legs 

Canryine a folding step ladder can be 
awkward if the legs keep swinging apart. 
A screen-door hook, installed for a tight 
fit on the legs, keeps the ladder folded.— 
Wayne Floyd, Fayetteville, Tenn. 
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17 
Useful 
Tricks 
with 
Clamps 


By Darrell Huff 


i Ls 

YOU CAN GET A GRIP on large, awkward sheets 
by attaching a pair of C clamps for handles. 
Pad clamp jaws on easily marred materials. 


MULTIPLE CUT-OFFS ON A BANDSAW or jigsaw 
come out fast and accurately when you clamp 
an auxiliary wood-block fence to the table. 


A BADLY CUPPED BOARD can be made to fit into 
a dado by first drawing it up flat against a 
length of two-by-four with a large clamp. 


A QUICKLY MADE PRESS for gluing or flattening 
jobs consists of two boards and four clamps, 
giving tremendous, uniform pressure. 


A HINGE-LOCATING JIG like this, used with a 
router, speeds the tricky job of cutting mortises 
when you have several doors to hang, 


JORN PANELS into 1 
block clamped to th 
justable rest for th 


OMES A JIG fo 
fasten it edge of the work rid 


CONCRETE FORMS GO UP FASTER and are more CONCRETE LINTELS, exp 
you clamp the boards Tap cast in place by clamping b 


buy, can be 


rds together to 


before you nail th a form a trough, and filling it with concrete. 


FILL WITH CONCRETE 


CONTINUED. 


LINTEL OVERHANGS 
WALL ONE-HALF 


GOING HUNTING? A couple of pairs of clamps 
will let you put up shelters, cooking supports, 


FOR TIGHT JOINTS IN PANELS, squeeze the YOU CAN JACK THINGS APART with this spe 
boards with « long bar or pipe clamp as you clamp made by the Adjustable Clamp Co. Its 
nail, Pad the tongue with a grooved serap. jaws can be reversed to push instead of pull. 


NEED A TEMPORARY PRI NO SPECIAL TABLE is 1 d 
job? Don't both cut one sanding drum this 
two sera . Just block the work up 
‘a board clamped to the 

regular 


WIND CENTER AROUND 
POLE OR PIPE WiTH 
APPROX, 2°DIA 


Barbecue Tongs from Wire 

Mosr meats retain their juices and 
flavor best if they’re not pierced with 
forks while cooking. You can make a pair 
of cook-out tongs for turning or lifting 
steaks or chops by straightening a heavy 
wire coat hanger and rebending it as 
shown.—F. C. Gardner, San Angelo, Tex. 


Clown-Faced Jar 
Sprouts Grass Hair 
Here’s a project to keep 
a restless child occupied on 
a stormy Saturday. Let him 
paint an empty jar white 
and decorate it with a 
clown’s face. Fill the jar 
with top soil and scatter 
grass seed over it. In a fi 
week or so, the clown will 
sprout a luxuriant head of 
hair that the child can trim 
to various shapes through- 
out the winter months.— 
Joe Cerra, Dunmore, Pa. 


Short Cuts 


ips 


and 


Scrap-Wood Rack 
for Soldering Iron 


Nai three pieces of 
scrap together, attach two 
spring clips of different 
sizes to the top edges, and 
rack your soldering iron. 
Both hands are then free 
to do the work.—Anthony 
Capotosto, Jersey City, N. J. 


Paint Mixer Spins Small Cans 

Cxucx a large cotter pin in your elec- 
tric drill to mix half-pint cans of paint. 
To protect the drill chuck from spatter, 
pierce the can lid and pass the cotter pin 
up through it—or slip over it a cardboard 
shield held in place with a rubber band. 
—Charles E. Tuma, Lombard, Ill, 


‘A TWO-OWL UNIT makes a sim- 


Note how expressions are varied 
by making the faces thin or fat. 


By 
R. E. Byers 


Fast Carving 
with Power Tools 


A wacky art—turning out picturesque objects with 
electric drill or hand grinder. Here’s how you can do it 


| STUMBY 1098 are first ouskechaped witl 
hatchet and to form a cone, broad in ing disk on a flexible pad. Outlines of face 
front and narroy back. Sawing bi are roughed on with a grease pencil. Two %” 
slant gives appearance of forward. dowel pins hold the carving on the heavy base. 
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tt end ona 
tting face. 


AS CRUSTY A BUNCH of wise old owls as you'd ever want to 


> 


TINY ROTARY FILE quick! wood 
between the lines, leaving Such 
files work best in a hi r,but pre 
can also be used in an electric ings. 


kn - 
but any wood, even soft pine, will do. 


1 


Short Cuts 


and Tips 


Keeping Paint off Wallpaper 
WueEN we nailed up new moldings 
around our home, we slipped 3”-wide 
strips of paper behind the wood. Painting 
the molding then went fast and easy with 
no danger of splattering the walls. The 
strips of paper were slipped out after- 
ward.—Henry V. Lukas, Los Angeles. 


wen] 


Paint Aid Saves Shop Me: 

Tack a sheaf of newspapers to the 
edge of your workbench and they'll be 
handy for covering the top when you're 
painting or working with greasy parts. 
Just fold a sheet or two at a time up onto 
the bench and tear it off when the job 
is finished.—Bil Toman, Palatine, Ill. 


Roll Your Own Sanding Drums 

You can make your own small sanding 
drums to any size by rolling strips of 
emery cloth into cylinders. Roll them 
as tightly as possible until you reach 
the desired diameter, then glue the end 
in place, and tie it with string until the 
glue dries. Wood screws with their heads 
cut off provide shafts for chucking the 
drums in a drill or drill press. Be sure 
the siued ends of the strips face away 
from the direction of rotation so they 
won’t be torn loose against the work.— 
Harry Wheeler, Toledo, Ohio. 
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Dolly for Storing Ladder 

‘Tus two-wheeled dolly enables me to 
store my 10-foot stepladder in the crawl 
space underneath the back porch. Each 
wheel consists of two disks of 34” wood 
nailed together with the grains crossing. 
—David Jenkins, Xenia, Ohio. 


»>>>Wrar an old piece of clean carpet 
around the crossarms of your saw horses 
to protect siding, prefinished paneling, 
flooring, and other wood that you espe- 
cially want to keep free from dirt and 
scratches.—John J. Bahr, Ithaca, N. Y. 


EFERENCE material should be easy 

to find or it’s no good for reference. 
I bind a full year’s home and shop sec- 
tions of PopuLar Science into a single 
trim-looking book. 

With the same method, you can sort 
out and bind selected material into handy 
files on any subject. It’s a perfect way 
to keep catalogues, instruction sheets, 
and other important papers. 

No stitching is required, yet a durable, 
professional-looking binding is produced. 


CLAMP PAGES IN PRESS made of plywood rein- 
forced with strap iron, and %” bolts and wing- 
nuts. After sanding olf the old py saw 4%" 
deep notches 1%” apart across back of pages. 


OPEN THE PRESS when glue dries and wrap buck 
ram around back edge, overlapping each side 2”. 
Close press and swab glue over buckram to 
cement it tothe spine. Unravel the ends of twine 
so they lie flat under the buckram. 


’s how to go about the job of 
Binding 


Your Own 
Fact Files 


It’s neat because you don’t cut the pages 
—you merely lift out the staples in the 
original binding. The pages are pulled 
apart and arranged in any order you 
want. They're then stacked and clamped 
in a homemade press and bound with 
string and flexible glue. 

‘You can do the entire job with ordinary 
household materials. For top results, you 
can also use commercial bookbinding 
materials available at stationery and 
art-supplies stores.—Ralph Treves. 


SUP TWINE IN NOTCHES, leaving 2” overhang 


on sides. Brush two coats of glue on back o} 
pages and into notches. Waxed paper over cod 
pages keeps them from sticking to press. 


TO MAKE A HARD COVER, cement binder board 
of cardboard under the buckram on each side, 
‘Then pull heavy backing paper tightly aroun 
back and ale iach faecal afl erat 
laa costed cloth or contact plastic. 


Wordless 
Workshop 


By Roy Doty 
and William Ong 


From PAKISTAN: 


A Homemade Radio 


By Masoud Anwar 


CANDLE flame powers this home- 
made transistor radio, Heat is con- 
verted directly into electricity by 

‘a thermal battery you can make. It’s not 
even choosy about the source of heat. If 
you run short of candles you can use a cig- 
arette lighter, alcohol lamp, kerosene lan- 
tern, or a hot coal from the fireplace. 
To make the battery you'll need three 
yards of 38-gauge enameled copper wire, 
three yards of 36-gauge special thermo- 
couple wire, a brass base from an old 
light bulb, and some asbestos furnace 
cement. “Advance” is the name of an ap- 
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Professor Masoud An- 
war of Gordon College, 
Pakistan, was disturbed 
because many of his coun- 
trymen in remote villages 
had no radios. So that 
they might get outside 
news, although lacking 
electricity and batteries, 
he designed and built this 
heat-powered set. After 
ex, riers with solar 
ee (no sun at night) 
and candles (too costly), 
he cast about for some 
heat source that could be 
found in almost any vil- 
lage house. He hit on the 
“hookah.” Here, the tur- 
baned Pakistani on the 
left is shown listening to 
the original model of the 
heat-powered radio while 
his companion puffs a 
hookah to generate juice. 

For PS readers—who 
may not have a hookah 
handy—Prof. Aston see 
details for making the 
candlepowered version. 


propriate thermocouple wire made by 
Driver-Harris. [If you have trouble find- 
ing it, you can get enough to make two 
thermal batteries by sending 50 cents to 
McCanna Supply Company, P. O. Box 1, 
‘Tarrytown, New York.} 

Soldering up the battery. Make up 50 
thermocouple pairs consisting of 2” 
lengths of copper and Advance wire 
twisted together. Scrape the enamel from 
one end of the copper wire, twist it tight- 
ly around the Advance wire, and solder. 
Dip the soldered ends in asbestos cement 
and put the pairs aside to dry. 

Remove the brass base from a burned- 
out light bulb. Clean it inside and out. 


Powered by Candle 


Over the small end, solder a brass or 
copper disk with a 4” hole in it. Spread 
a layer of asbestos cement around the 
outside of the base to form a collar all 
the way around the large end. When the 
cement is almost dry, place the soldered 
ends of the thermocouple pairs on the 
collar, equally spaced around the base. 
Bind them to the base with a few turns 
of thread, apply a layer of cement, and 
allow to dry. 

After the cement has hardened, spread 
the pairs of wires out spider-web fashion. 
Untwist the ends, scrape the copper 
clean about 14” back and connect the 
thermal cells in series by soldering the 


RECEIVER PARTS LIST 
REC-RF choke, 


1 


conminuen ST 


How to make the 
thermoelectric battery 


First: Make 50 individual thermocouple 
pairs as described in the text. Be sure the 
asbestos cement provides good 
insulation of soldered junctions. 


THREAD: 


NEXT: Space the pairs around the cap 
while cement is still tacky. This will help 
Bod ends in lace wh 


‘SOLDER TO 
OF ADJACENT PAIR 
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copper wire of one pair to the Advance 
wire of the adjacent pair. Two ends are 
left over—one copper and one Advance 
wire. Solder a red connecting wire to the 
copper—this is the positive battery term- 
inal. Solder a blue connecting wire to the 
Advance wire—this is the negative bat- 
tery terminal. 

Turning on the heat. In operation, the 
brass light-bulb base with the thermo- 
couples cemented to it is supported over 
a candle flame or other source of heat. 
The brass cap acts as a chimney for the 
flame. The ends of pairs cemented to it 
are the hot junctions of the thermocou- 
ples. The ends fanned out around it are 
the cold junctions. The thermal battery 
will deliver about 0.6 volts with a candle 
flame and a short-circuit current of 8 ma. 
The radio circuit is designed to work effi- 
ciently on half a volt and only 0.1 ma. 

The radio receiver is a one-transistor, 
regenerative set. Capacitor C2 is the re- 
generation control. As is usual with 
regenerative sets, stations are tuned by 
turning the regeneration control knob 
clockwise, then rotating the tuning knob 
until a whistle is heard. Next, turn the 
regeneration knob back until the whistle 
just disappears. This circuit gives much 
better sensitivity and selectivity than the 
usual one-transistor radio that uses a 
crystal detector and simply amplifies the 
audio with the transistor. 

Layout and packaging. This is not 
critical. You can wire it breadboard- 
style using conventional full-size parts 
from an old radio, or you can buy minia- 
ture parts and fit the whole works into 
a palm-size plastic case. The original set 
was built into a small cardboard box. 

Wind coil L1 on a %”-diameter, slug- 
tuned coil form—90 turns of 38-gauge 
enameled copper wire. Wrap a piece of 
fairly stiff paper around the center of L1 
and on this wrap 10 turns of 36-gauge 
enameled copper wire to make L2. The 
turns in L2 can be varied from 5 to 10; 
fewer turns give better selectivity but less 
volume. 

Adjust the tuning slug in the coil un- 
til you can tune in all stations of interest. 
With a 15-foot antenna, the original set 
covers a band from 450 to 1,600 ke. Using 
a 50-foot antenna, it covers from 550 to 
about 1,500 ke. By screwing the slug out 
slightly, you can tune up to 1,600 ke. 
when you are using the longer antenna. 


Keeping an Oilcan Handy 
You’.t always have oil right at your 
drill press if you attach one of these can 
holders to it. The one at left is merely 
a stiff wire hooked through the eye of 
a clothespin spring. The upper end can 


Improvised Nut from Epoxy Cement 


Short Cuts 
and Tips 


be fastened to the drill-press housing. 
‘The other is a ring-shaped permanent 
magnet salvaged from an old TV pic- 
ture tube. Wall-mounted or bracketed 
to the machine, the magnet will hold 
any household oilcan securely.—Glen F. 
Stillwell, Manhattan Beach, Calif. 


Wuute repairing an appliance, I lost one of the odd-sized 
nuts that held the case together. I made an on-the-spot re- 
placement by oiling the bolt and putting a blob of epoxy 
cement around the threads. Heated with an infrared lamp, 
it dried in five minutes. T tuned it off the bolt and filed 
it square. It holds wherever finger tightening is enough.— 


Stephen N. Stresnic, Ft. Lauderdale, Fla. 


Magnetic Grip for Screwdriver 

SrarTING a screw in a hard-to-get-at 
spot is tough unless you have a driver 
with a special grip. Your standard screw- 
driver will hold screws tightly if you 
sandwich the blade between bar magnets, 
like those for kitchen bulletin boards.— 
H. J. Gerber, Stillwater, Okla. 


RUBBER 


corTon 
GASKET 


couPung 


Water Filter for Darkrooni 
You can make an efficient photo- 
graphic water filter from a rubber adaptor 
—the kind that attaches a hose to a non- 
threaded faucet. Use the hose clamp only 
if the assembled unit slips off the faucet 
every time you turn on the water.— 
Robert Micals, Freehold, N. J. 
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5 Ways 
to Make 
Sawhorses 


By John Burroughs 


HEN you're using portable pow- 
W er tools you generally need port- 

able work supports. Not a bench, 
but a pair of low, rugged move-around- 
able sawhorses. Few pieces of shop equip- 
ment are more useful. 

Easiest to put together are sawhorses 
built with commercial metal fittings. Sev- 
eral kinds of fittings are available. These 
horses have the advantage of knocking 
down readily for transport or storage. 
‘And the two-by-four rails are easily re- 
placed when they become chewed up. 

Shop-built horses usually are all lum- 
ber. There’s one exception—the demount- 
able, pipe-leg horse, which is a good bet 
for the guy with no permanent shop 
space. A-frame construction—with cleats 
fastened across the legs to support the 
is the most common all-wood horse. 


STEEL BRACKETS can be used to turn five 
lengths of two-by-four into a sturdy horse. 
Type shown (about $3.50 a pair) has 
clamping screws to secure legs. 


But with heavy use, a light, nailed-to- 
gether horse develops the shakes. 

A safer, more solid, longer-lasting A- 
frame horse results if you notch together 
the legs, rail, and cleats like the pieces of 
a Chinese puzzle—and cement the struc- 
ture together with a paste of epoxy resin 
and fine sawdust. The notched-in joints 
needn't be accurately cut, since the paste 
is both adhesive and filler. 


THIS ONE'S BUILT TO LAST. A two-by-six rail 
reinforced with a two-by-three web is suppor 
o-by-six legs tapered to 34 

End cl 
tches cut i 
with a mixture 


OLD-FASHIONED 
a two-by-four and knocked down in an instant, mitered and_ nail 

They'll support heavy loads, but may be wobbly reasonable rigi to bang to- 
on level floors. Cost: about $4 « pair. me rickety. 


When using epoxy-sawdust, mic only 
small quantities at a time. Some epoxy 
formulations when mixed in large batches 
generate considerable chemical heat. The 
heat accelerates curing, and the mass 
may set up before you're able to use it. 
Rake the resin-bedded joints off flus 
with a coarse-grit sanding disk. Then, i 
you wish, glue a web cut from a two- 
three under the rail to add rigidity. 


PIPE LEGS ure casy to dismantle. Screw caps on 
24” lengths of %” pipe and use metabfilled 
epoxy paste to be 


WEB CUT FROM 
LENGTH OF 2°%3* 


Short Cuts 
and Tips 


Phone Turntable 
Keeps Dial Handy 

A FRIEND of mine—a busy 
executive—complained of 
having to wrestle his phone 
back into place each time 


cessed the outer ring into the bottom of 
a %” panel of plywood cut just large 


>PPWHEN pouring new concrete near 
existing masonry, it’s best to protect the 
old surfaces from'splashing. Make a paste 
‘of soap chips or detergent and brush on 
a coat. When the new concrete has set, 
hose the soap paste off the old masonry. 
‘The cement spatters will wash away, too. 
—John P. Shuler, Canoga Park Calif. 


Strengthening a Trash Can 

Mera. garbage cans often get such 
rough handling that the projecting bot- 
tom rim becomes bent and the can won't 
sit straight. You can stiffen this flange 
and protect the raised bottom from dent- 
ing or puncture. Cut a wood disk that 
will fit snugly inside the rim and fill the 
recess. Fasten it in place by nailing 
through predrilled holes in the flange— 
Arthur S. Green, Chicago. 
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Yin 


mim 7, 


enough to support the phone base.— 
R. Stille, Petrépolis, Brazil. 


Putty Hitches a Ride 

WHEN you mount that ladder to paint 
the upper siding, spare yourself the ex- 
asperation of having to climb back down 
for puttying supplies. You're sure to find 
some overlooked cracks and nail holes 
up there, so go prepared on your first 
trip. Take along a small container of 
putty and a knife, strapped to the paint 
can with a band sliced from an old inner 
tube.—John J. Bahr, Ithaca, N. Y. 


My PRIZE project is... 


...@ Windmill weather vane 


The slightest breeze from any direction whirls the 
blades on my 4’-tall model of a Dutch windmill. The 
tower top of the mill is a ball-bearing turret that 
turns freely with the wind, acting as a weather vane. 
The blades have a 5’ span. The shingled effect on 
the sides was made by slicing hardboard into 2” 
strips and overlapping them like real shingles. 
Artuur E. Asnton, Ludlow, Mass. 


..-@ Sailing 
clipper ship 


Tus giant replica sails 
as beautifully as her famous 
real-life original, the clipper 
ship Young America, built 
in 1853. The model is 6’ 
long, stands 4° high to her 
mast tips, and weighs 45 
pounds. It was necessary to 
weight the keel with 22 
pounds of lead for ballast, 
but she'll take a stiff blow 
without heeling. She was 
built in three months. 

Vincent VeNzA SR., 
Nutley, N. Y. 


...@ Cab-over- 
engine jeep 


‘Tue starting point was a 
‘47 jeep with four-wheel 
drive. After removing the 
body, I installed a 1945 Ford 
truck cab and a 1953 Nash 
hood with customizing 
touches of my own. Finishing 
is a two-tone enamel job, 
and the result is a snappy 
cab-over-engine pickup. 

Joun P. Krzemien, 
Gowanda, N. Y. 


By Darrell Huff 


‘OU don’t need an expensive elec- 

Y tric kiln to custom-craft your own 

enameled jewelry and household 
accessories. Just buy a few bottles of 
colored glass powders and some copper 
blanks. Blanks are available in many 
shapes—for earrings, cuff links, furniture 
knobs, matched tiles, fishing lures, to 
name ‘a few—or you can cut your own 
from sheet copper. 

To fire the pieces (so that the dust- 
fine grains of glass fuse into a solid 
baked-on coating), make the reflector 
‘oven as shown in the sketch. When you 
apply the flame of an ordinary propane 
torch to the underside of the blanks, the 
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Fun’s at a maximum, costs are 
low with this scheme. 

Your kiln? A cut-down tin can. 
Heat source? A propane torch 


can retains and concentrates the heat. 

First, clean the copper surface. Kitchen 
cleanser will do. Rinse and wipe dry, 
taking care not to touch the surface. 
Sprinkle on an even coat of enamel and 
lift the blank into the oven with a spat- 
ula or putty knife. Heat from below with 
a torch adjusted for its strongest flame. 
Keep it moving slowly so that heat is 
evenly applied. When the copper glows 
red and the enamel flows glassy-smooth 
on the surface, remove the torch. Let the 
blank cool in the oven. 

Designs are added by refiring after ap- 
plying a contrasting color of powder. 
Glass threads or lumps can also be used. 


pone’ being “4 
to your home. If you scale your oven to accom- 

date the heavy Coes blanks, they'll rest 
on the wire brace and rear flange of the can. 


SGRAFFITO 1S THE TERM for scratching designs 
through loose powder. This plate was first 

with clear flux so that pattern of international 
driving signs would appear in gold, 


‘A SECOND COLOR can be added after the base 
coat has been fired. One way to apply the 
design: Sprinkle powder over a senell befor 
refiring. A paper punch made this one. 


ly made, 

about 60¢ each from The Copper 
clid Ave. Cleveland 15, or from 
.. Highland Park, Tl. 


Blanks a 
Shop, 1924 


Thomas C, Thompson 


METAL WORKBENCH 


OR POWER-TOOL TABLE 


SUSPEND CAN ON 
HEAVY WIRE 


SUCH AS 
SHELE BRACKET) 


Short! Cuts 


Dowel Plug Guides Bit 

A userut guide for counterboring—or 
for reboring holes to a larger diameter 
is a short length of hardwood dowel 
with the same diameter as the original 
hole. In one end, drill a pilot hole 4” 
deep and half the maximum diameter of 
the bit’s lead screw. Turn the guide onto 
the screw by hand and insert it in the 
hole.—Daniel Bousha, Jackson, Mich. 


Notched Square Is Marking Tool 

Wrrx a triangular file, notch the end 
of the blade of your combination square. 
When you want to mark a board for a cut 
paralled to one edge, adjust the square 
to the width you want and clap it against 
the edge. By sliding it along the board 
with a pencil point held in the notch, 
you'll make a perfect layout.—E. M. Har. 
man, North Hollywood, Calif. 
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Bedside Wastebasket 

Lrrrer baskets designed for use in 
automobiles are also handy in the sick 
room. Most of them are provided with a 
hook for hanging, so they'll attach to the 
frame of the bed. This keeps them with- 
in easy reach of the convalescent—unlike 
regular wastebaskets that have a way of 
straying beyond reach from the bedside.— 
Wayne Floyd, Fayetteville, Tenn, 


— STRAP \RON 
©R WOOD SCRAP 


FIXED PivoT 
(BOLT THROUGH 
SIDE QF CAN) \ 

see 


Foot-Operated Refuse Lid 

Your workshop needs a covered con- 
tainer for oily rags and other refuse. 
A lid that lifts when you step on a pedal 
saves fumbling, but kitchen cans of this 
type are usually too small. You can con- 
vert a good-sized barrel by hinging a 
wooden disk to it and bolting on the 
simple lever mechanism shown above.— 
R. Stille, Petrépolis, Brazil. 


Darkroom Wall Pockets 

Gropinc on shelves for bottles of pho- 
tographic solutions can bring disaster in 
the darkroom. It’s handier to store these 
bottles in tip-proof wall pockets made by 
cutting down dry-chemical cans with tin 
snips. Tape the exposed edges of the 
cans to protect your fingers.—Wayne 
Floyd, Fayetteville, Tenn. 


Short Cuts 
and Tips 


Winter Snack Bar for Birds 

A SHELTERED bird feeder can be made 
by nailing a frozen-dinner tray to each 
end of a 7” two-by-two. The three com- 
partments are ideal for sand, bread 
crumbs, and seed. The sand weights the 
feeder and provides grit for the birds 
when the ground is covered with snow. 
—John Mihalick, East Liverpool, Ohio. 


What 


Would You Do 


«+. if you had no place 
to park your 
hammer between swats 


A CARPENTER finds a hammer loop al- 
most indispensable. But a guy like you, 
working in ordinary clothes or wearing 
a nailing apron, lacks that advantage. 
So...run a loop of wire through holes 
near the seam of your apron or work 
pants. Bring each end of the wire 
through a button and secure it with a 
final twist. Presto: a parking place. 


Darrell Huff, 
Pacific Grove, Calif. 
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Planked Projects 


By James M. McKinney 


EFORE starting on your 

next woodworking project, 

consider the use of ordi- 
nary flooring as your material. 
Although not suitable for every 
job, it can be used successfully 
for a great variety of projects. 
It’s available in several thick- 
nesses, widths, and grades, and in 
a wide range of woods. It has to 
be—and is—splinter-resistant and 
warp-free, particularly in the 
more expensive edge-grain (soft- 
EVEL SLIGHTLY BEFORE ASSEMBLY wood) or quarter-sawn (hard- 


a) wood) types. 


Where projects require glued- 
up panels or a planked effect, 
flooring’s tongue-and-groove 
edges are a real boon, For com- 
parable strength with ordinary 


lumber, you'd have to dowel the 
edge joints. 

F Economy is also a considera- 
8 GT Ee Ac EAASeY OF tion. The wide sale of fir, pine, 
ae LEGS AND TOP. and oak flooring in the 1”-by-3” 

é size (used for the two projects 


shown here) assures availability 
and lowers the price. For the 
same quantity of select white 
pine, you could pay up to twice 
as much, depending on local con- 
ditions. Try one of these proj- 
ects. It may suggest other places 
you can substitute flooring for 
standard lumber in your shop- 
work. 

Fir and pine are particularly 
appropriate for Early American 


i ae 


A effects, Least expensive of all 
Foscrew “| icaeeenees wood flooring, these softwoods 
= Bie Oa Fie LBORING work easily and take a variety 

+ EXCEPT OAK SADDLE of finishes. The hardwoods are 


available in fewer sizes and usual- 
ly have a hollow or grooved 


CLAMP GLUED-UP PANEL to flat sur- 
face, using waxed paper or aluminum 
foil between to prevent sticking. Draw 
the tongue-and-groove joints tight 
with a pipe or bar clamn. 


with T&G Flooring 


Ever think of flooring as a workshop material? It’s cheap, 
easy to get, and simple to glue up into panels 


back, which limits their usefulness in 
cabinetmaking. They do, however, make 
excellent bar tops, display shelves, and 
counter-top cutting boards. Even parquet 
flooring, with tongues and grooves on 
ends as well as sides, can be used. 

The tongue-and-groove joints in floor- 
ing don’t close tight; floor boards need 
space for expansion. In gluing up panels 
for projects, therefore, you'll have to trim 
the grooved edge with a plane or power 
sander, A trial fit before final assembly 
ensures tight joints. It’s advisable to cut 
adjoining pieces from a single strip of 
flooring because the thickness and grain 
pattern may vary slightly from strip to 
strip. 

In making the Early American bench, 
you may want to bevel each edge to ac- 
cent the planked effect. Coat both tongue 
and groove liberally with glue and wipe 
the surplus off with a damp sponge when 
the pieces are joined. Clamp the assem- 
bled pieces toa flat surface (such as a 
panel of 3” plywood) and use a pipe 
clamp to draw tongues and grooves to- 
gether. But don’t apply so much pressure 
that the glue is squeezed out of the joint. 
When the glue has set, remove the 
clamps, trim the panel to exact size, and 
sand, The tongue and the groove on 
opposite outside edges will have to be 
cut off, of course. 

‘Treatment of the ends depends on the 
project. If tongues and grooves fit tightly, 
the neat, notched joints can contribute 
a decorative touch, as in the beveled-edge 
serving tray. In “pegged” pieces, like the 
Early American bench, it is appropriate 
to drill out each joint and plug it with 
a dowel sanded flush. The entire edge 
may be masked with a strip of veneer or 
molding—or with another member of the 
piece, such as a handle or leg unit. 


Three end-grain treatments for glued-up panels of T & G strips 


TRIM OFF 


SS 


pote 
SIPIP.OF VENEER — 2 
OR MOLDING MAY BE APPLIED “8LONG Gower” 


ALL MATERIAL 1"%x3" 
FLOORING. ACTUAL 


ING. 
DIMENSIO' 


IS 232° 2'a" 
@aid OF 2 is 


* BING) 
et 


MAKE 4) 
BORE 3a" OIA. HOLES AT EACH 
COT BETWEEN 
oN Ere SAW ~ ALL AT Ie" 


a@* 


howat a | 


WEDGE-SHAPED FEET underneath tray, also cut 

from flooring, are attached with glue. Handles 

are doweled to beveled ends of the tray. Note 
the exposed tongue-and-groove joints. 


JOINTS MAY BE DRILLED 
SOWEL PLUGS OR 


FOR 
SANDED AND LEFT EXPOSED 


SPuIT SKIPJACK (held above) has 1 flotation 
llast plate in its 
bottom. The assembled sub is an the right. The 


block in its top half and 


Stripping 


SKIPJACK ATTACK SUB 


model in. hoto—and in the sketch 
below—has panel removed to show 
block and ballast secured to port side. 


SCREWS INTO PINE 
ae 


a Kit Submarine 
for Action 


By L. S. McCready 


O YOU prefer models that work? 
D Plastic submarine kits are de- 
signed for mantelpiece display, 
but they can be brought out of drydock 
and put into service in your bathtub. 
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They'll float, dive, and resurface if you 
discard all the interior detail and install 
a fitted pine block below the conning 
tower. I chose two typical kits for con- 
version. 

The George Washington. This Polaris- 
launching sub is the backbone of our 


nuclear navy. The model shown is from a 
1:200-scale display kit made by Renwal, 
Mineola, N. Y. For flotation, cut a piece 
of one-by-three soft pine about 9” long. 
Bevel the edges for a snug fit inside the 
humped superstructure, paint the block 
to make it more water-resistant, and 
screw it to the port half of the hull. 

Using a 1%” drill, vent the top of the 
hull with a pattern of holes along the 
seam and duplicate it on the starboard 
half. Switch to a 14” drill to make the 
flooding holes in the bottom—four for- 
ward and four aft. Chamfer the edges of 
all these holes. Drill six 4%” holes in 
the nose to simulate torpedo tubes, and 
cement the nose and tail assemblies to 
the port half of the hull. Clip off all 
lugs projecting below the keel to hold 
the model in its display base. 

Lay a small plate of lead or other 
ballast weighing at least an ounce on the 
floor of the hull, centered below the 
buoyancy block. Snap the hull halves to- 
gether with rubber bands and test for 
flotation. The model should float on an 
even keel, with only the humped super- 
structure and tip of the rudder visible. 
Add to, or pare down, the ballast and 
shift its location until this effect is 
achieved. Screw it to the hull. After a 
final performance test, cement the two 
halves together. When placed in water 
and given a push, the model will sub- 
merge and then resurface in a realistic 
climb, Propulsion can be supplied by a 
rubber band connected to a movable pro- 
peller (the one that comes with the kit 
isn't intended for this purpose). 

The Skipjack. This is an attack sub 
with the maneuverability of a dolphin. 
It, too, is powered by an atomic reactor. 
The kit—the smaller model in the photo- 
graph, and sketched in cross-section—is 
made by the Aurora Plastics Corp., West 
Hempstead, N. Y. The flotation block, 
here, is rounded to fill the top half of the 
hull. I used a pine block 34” thick, 114” 
wide, and 5” long, centered about an inch 
forward of midships. The bottom flood 
holes are made with a 14” drill, the vents 
with a 1%”. I also drilled all the way 
down through the sail after it was ce- 
mented to the hull. This piece covers the 
two screws used to attach the block. 

‘You won't, of course, be able to use 
the decals supplied with the kit. Any 
decorations will have to be painted on. 


Wrench from Threaded Rod 
IN AN emergency, this improvised 
wrench will work almost as well as 
a real one. Near the center of a length 
of threaded rod, space two nuts to fit 
the head of the bolt you must turn. 
Lock the nuts in position with jam 
nuts tightened against them. Slip file 
handles on the ends of the rod to give 
you a better grip and allow you to 
swing the tool with both hands.— 
Federico Strasser, Santiago, Chile, 


»PPON A recent auto trip the exhaust- 
manifold nuts loosened and the gasket 
blew. Tightening the nuts wouldn't 
silence the noise. Then I hit on the 
idea of shaping an emergency gasket 
from the fiber-glass insulation under 
the hood. Holes for exhaust ports and 
studs were easy to form, and the gas- 
ket held up for the rest of the trip, 
—John Kovacs, Depew, N. Y. 


Eraser Replaces a Spring 
OccasioNnaLty, in older houses, a 
door latch will fail to work because 
of a broken latch spring. A long- 
lasting repair can be made by install- 
ing a suitable length of pencil eraser 
in the i in place of the 
spring.—R. A. Davison, Milton, Ont. 


m 


How To Maxze A Copper 
Weather Vane 


By Loomis C. Miller 


SING inexpensive modern mate- 

[ rials, you can make a three-di- 

mensional weather vane that will 

rival those made in early New England 

by hammering copper sheets into cast- 
iron molds. 

This weather vane, a reproduction of 

the Puget Sound king, or “tyee,” sal- 

mon, was made by covering a wood form 


ANY FSH CAN BE YOUR MODEL. Have a photo 

of your prize catch or favorite fish enlarged 
by photocopying, or scale it up to the desired 
size by drawing it on ruled squares. 


TAPER THE BODY b; 4 
WE he head sad ie 


rasp, and sand smooth and free of any bumps. 
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in 3-D 


with hobby-shop copper foil, then em- 
bossing the metal with a wood stick. Kept 
bright by a coating of clear lacquer, or 
allowed to weather to a copper-oxide 
green, the fish will last for many years. 

The same technique can be used to 
shape only one side of a figure to make 
a striking wall decoration. The lines can 
be highlighted with dark paint. 


AFTER TRACING THE OUTLINE on 
of pine or 

coping-saw. The s: 

was cut from one-by-ten clear pine. 


THE BODY MUST BE BALANCED, sit the pivot 

is off center to make the fish swing into the 
wind. Place weights on the head until the fish 
teeters on a dowel under the pivot point. 


BORE A HOLE about one-third back from the 

nose and two-thirds into the width of the 
fish for the pivot tube. Scribe a centerline 
around the edge of the wood to guide shaping. 


6 EMBED THE WEIGHTS in holes drilled in the 
head. Lead rod, used to make fishing sinkers, 
is handy for the weights. It cuts eas 

fit into %4" holes. Recheck the vane’s balance. 


PIVOT BEARING 
NYLON PLUG. 


BE 
TOCOPPER SKIN 


S61. arass 
TUBING SET IN 
WOOO: 


Vu BRASS ROD 


SWINGING PIVOT 
from brass tubing that fits easily 
over 4” drill rod. Drive a nylon 
plug in one end of the tube and 
press it into the fish. Fit the rod 
into a wood plug in the mast. 


CONTINUED 


i 


13 


EMBOSSING FOIL, d cut the two sides 
used to cover the fi i a i od fo 


11 APrtY, sotmen wins AN IRON, then use a 
e to flow solde 


1 dowel to roll i 


n with scissors to a close fit. Cover c ler and separate 
the other side and trim the same way an flux-core solder. 


~ 


13 SO.OVER THE UNES with a 1 we stick | MAKE EACH FIN by soldering together two 
to emboss them into the metal. Start lightly, thicknesses of foil. Spread or 
then deepen the lines with successive passes.  V and solder to the body. Burnish the fish with 


Use wi i of stick for Ia re: fine steel wool and coat with clear lacquer. 


Vig rorut 


PRESS THE FOIL over the wood form with of the inden 
the palms of your hands u sharph to remove excess metal that would 
ne of the is indented wrinkles if rolled around the f 
roll the edge over yet. fully to avoid dents 


12 Apo, PROMINENT. DETANS by layi 


photocopy n paper over the fish 


Nine Lives of a 
One-Gallon 
Antifreeze Can 


Vv @& 1S A SMUDGE POT 
> when damp or green 
wood is burned in it. 
Use one on your patio 
or at your pool to chase 
1S A HITCH, counter- away insects. To smoth- 
balance-weight, or small. er the smoldering fire 
boat anchor when you fill and save the fuel for 
it with cement and insert another time, press 
an eyebolt before the ce- aluminum foil down 
ment sets completely. over the top. 


for finishing smal 
when you revolve it slow- 
ly on this setup. Mount it 
on a wood disk with a 
grooved edge and con- 
nect it to a motor with 
the pulley system shown. 


IV’S A LARGE SCOOP for grain, 
sand, or sawdust when you cut 
it diagonally and bolt on a 
wooden handle with a washer. 


I'S A CAMP SHOWER easily im- 
provised by perforating the bot- 
tom. Hang it from a tree and 
use a second can for pouring. 


17'S A TV STOOL for a tot 
(or an adult's footrest ) 
when you weight it 
sand, Insert a 1”-thick 
wood disk padded with 
foam rubber and covered 
with upholstery cloth 
folded under and tacked. 


1S A FUNNEL for antifreeze, 
motor oil, or photo chemicals 
when you solder copper tubing 
into a ‘hole at the bottom. 


17S A_UTHITY BUCKET for car 
trips, In winter, keep it in the 
trunk, full of sand, with a cover 
held on by a rubber band. For 
other emergencies, such as 

ing the radiator, dump the sand. 
It also makes a backseat 
wastebasket for seraps. 


1S A DRAG ANCHOR for an aluminum boat 
when towed behind, open-end first. It lets you 
fish a selected spot by preventing excessive drif 

caused by wind against a lightweight bull. ———— 
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Pillow Nests Small Parts 

‘A canvas bag filled with fine lead shot 
makes a good work support for instru- 
ment assembly and delicate repairs. ‘The 


Picture-Frame 
Tracing Table 

Neep to trace a pattern 
in a hurry? You can im- 
provise a tracing table from 
a sturdy wooden picture 
frame by screwing a metal 
door-bumper into the back 
of both short lengths of 
molding. The backing, pic- 
ture and matt are removed, 
leaving only the glass in 
place. Light source is a 10- 
to 25-watt bulb placed un- 
derneath. An asbestos pad 
protects the desk—F. C. 
Gardner, San Angelo, Tex. 


Short Cuts 
and Tips 


bag adapts itself to the contours of ir- 
regular pieces, providing both a nonslip 
work surface and protection against finish 
mars.—H, J. Gerber, Stillwater, Okla. 


Shaving Brush Glue Spreader 

A worn-our shaving brush with its 
bristles trimmed about an inch long 
makes a handy glue spreader.—Anthony 
Capotosto, Jersey City, N. J. 


>>>SenpING a cake to camp? Remember 
that soldiers or children at school aren’t 
likely to have a large knife handy for 
slicing. Enclose a generous piece of clean 
#8 or #10 sewing thread—or crochet cot- 
ton—so they can divide the cake with 
their buddies.—Lilah Schultz, Chicago. 


They make real working models: 


Worm Gears 
from 
Wood Screws 


A screw shank is the worm. Heated, 
its threads burn matching gear teeth 
in a disk of hardwood to give you 

a miniature gear-reduction unit 


By Wilmer Robert Taggert 


= .0973" 
OESIRED RATIO: a3 TO! 
ceanoun. = 2322878 5 oant 


1 
TAKE ANY SIZE SCREW—to make the worm. To Dividing this measurement by the (9 
find the gear diameter, use the formula above here es you the screw’s pitch, Multiply the 
the desired ratio and divide by 


it. Count the spaces between threads that bewr 


) 
y pi 
fall within any even measurement (%” here). (3.1416) to get the required gear diameter. 


“CUT THE GEAR BLANK from maple or other fine- 
grain hardwood. File flats on a short length of 
Yq" id, thick-wall brass tubing and the 
piece into an undersize hole drilled in the 
wooden blank to make a bearing. Use rod if a 
_ shaft is required on the gear, 


HEAT THE SCREW with a 
torch and roll the gear 


SURFACE PLANING on 
press is a neat idea 


large 
pieces like pattern assembly at 
right. A plywood auxiliary table 
bolted over the regular one 
makes it easy to handle awk- 
ward pieces. You can buy a 
planer head at hardware stores. 


A wows is cena on the 
of this lathe to blow 
‘wood. ships \away” from. the 
rator as they come off the 
chisel. This keeps his work area 
uncluttered and permits steady 
operation without interruptions 
for sweeping up. 


RECESSES ARE SHAPED automat- 
ically on this foolproof _jig 
clamped to the shaper table. 
Disks to be recessed are simply 
pressed onto the spinning cutter 
and moved about within the 
circular confines of the jig until 
they are fully cut. 


Many home-shop power 
tools are used in big industrial plants. 
Here are some examples of — 


Factory 
Tool Setups 
You Can Use 
at Home 


By Herbert R. Pfister 


‘OU can usually learn something by 

Y looking over the other fellow’s 

shoulder while he works. You can 
do just that by studying these photos 
showing how men in industry handle spe- 
cial operations or short production runs 
economically. In each case they've rigged 
small machines—home-shop size—to take 
the load off industrial tools. 

The setups illustrated can be used to 
simplify or speed home jobs and improve 
accuracy. They may even stimulate ideas 
for ingenious arrangements of your own. 
‘The photos were made by Delta. 


continues 179 


AN OLD MODELMAKING LATHE holds stock be- 
tween its centers while it is passed through the 


bandsaw diagonally to cut tapered hexagonal 
furniture legs. 
used to posi 


he lathe’s indexing head 
he leg for the si 


TRIANGULAR LAMP BASE of wood is don 
. After the stock is glued to form 

angle, it is passed lengthwise 

over a dado cutter to rough-shape it. Final cut 


SIMPLE, BUT EFFECTIVE: 
round a_i 
used to deh 


Steel wool wrapped 
ndrel in the drill-press chuck is 
rr and polish metal parts. Most 
pads of steel wool can be unrolled into a strip 
that’s easily installed on the mandre 
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TO MAKE CHUCKING EASY, 3 
plaster blanks for I around 
pe through their centers, When hard, 
the bulky set up for lathe turning by 
chucking the protruding ends of the pipe. 


SHEET-METAL FINGERS drop 
stock is turn 

are preset 

Finger supports are locked in position on a 
slotted strip at the rear of the lathe. 


utomatically when 


A SAW-TABLE EXTENSION and lengthened 
bars for the fence widen 
cutting large pa Alt 
a pair of legs at the end 
id rigidity to a hom 


BELT SANDING large-diameter table to sport and rotated 
faster because a support holds the wo: st operation. Extra hol 
the sander, The table top is pinned to the sup- tops that have different di 


A CUT-OFF MACHINE mounted be 
bench leaves the top clear for 
clampii 


Short Cuts 
and Tips 


Dolly Holds Tire Erect 

Srrenvous wrestling with truck or 
tractor wheels is eliminated by this dolly 
welded from scrap iron. It has rollers 
from a mechanical corn picker, and 
moves toward or away from the vehicle 


>>>Sinks of stainless steel often have 
metal stoppers that are too light to stay 
put. Such stoppers are usually hollow on 
the underside. But fill this cavity with 
lead, and the weight helps the stopper 
seat’ snugly. Melt a small quantity of 


SHAFT SLIDES IN HOLLOW SLEEVE 
FOR WIDTH ADJUSTMENT 


when one of the axles is turned with a 
wrench. The halves of the stand are 
joined at the bottom by a shaft that pro- 
jects from one to ride in a sleeve on the 
other. This lets you adjust the flanged 
opening to take various tire widths — 
Harry J. Miller, Sarasota, Fla. 


scrap lead (toy soldiers are fine) in a 
can over a gas burner or blow torch. 
Hold the inverted stopper level in a vise 
and make sure it is quite dry, to avoid 
being scalded by steam or spitting lead. 
—John S. T. Gibson, Kyuquot, B. C. 


Clothes-Hanger Sleeves 

‘Tue wire hangers you get from the 
cleaners usually have a loose cardboard 
sleeve to pad the crossbar. If these sleeves 
are only notched over the hanger at the 
ends, they often drop to the closet floor, 
leaving the bare wire to put an ugly 
crease across trouser legs. Three staples 
will keep the sleeve in place.—D. 0. Van 
Gilder, Denver, Colo. 
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Bottle Your Matches 


Lonc-sTEMMED wooden matches are 
kept neat, dry, and safe when stored 
heads-up in a low, wide-top glass jar with 
a screw-on lid. Snip a 2”-wide strip of 
sandpaper and glue or staple the ends 
together to form a circle that will fit 
snugly around the jar. When this strike 
plate becomes worn, it’s easily replaced. 
=F. C. Gardner, San Angelo, Tex. 


How to Repair 


fix-it file 


O Plastic Laminates (I) 


O 


O 


» Notes about the job 


HAT gleaming plastic laminate on 
your kitchen counter or dinette 
table top will take heavy wear for 
many years. But accidents—or outright 
abuse—can leave ugly scars. 
‘Though laminates are tough and 
heat-resistant, a cigarette will burn the 
surface if a draft fans the glowing end 


FINE STEEL WOOL or crocus cloth can be used 
to gently smooth a scratched surface. 
ting the fine abrasive with water will help it 
cut smooth and will prevent clogging. 


How to remove light scratches 


above 275 degrees. Hot skillets or an 
electric iron can also leave severe 
burns. Deep scratches can be gouged 
into a top by a sharp knife slicing 
food, and clamp-on kitchen tools can 
chip the surface, Fortunately, repairs 
can be made with a little patience and 
know-how. 


A BUFFING WHEEL di 

Charge the wheel with jeweler's 
¢ and work it over the area lightly. 
wre on from 10 to 30 minutes for thi 
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Deep scratches or burns can be concealed 


ats 


TO TOUCH UP SCRATCHES that can't be pol- 
ished out, use India ink, You can choose 
from a wide range of colors. Apply several 
times to build up enough thickness to fill the 
scratch completely as well as color it. 


4 By | 

wed 

TO FILL DEEP SCRATCHES, nicks, or small 

burns, use shellac of matching color. 

Apply. it and smooth it flush with a knife 

heated repeatedly with a torch or alcohol 
lamp. Sand over it lightly and wax, 


How to repair damage to the edge 


If DAMAGE IS TOO LARGE TO FILL, the edge 
strip must be replaced or a patch inserted. 
‘Warm the damaged area with a torch or heat 
lamp (left) to soften the adhesive, then pry 
off the strip or cut away the damaged part 
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(center). Cement an oversize new piece in 
place and dress down the overhanging edges 
with a file as at right. If necessary, conceal 
the patch joint by filling it matching 
color stick shellac as deep scratches. 
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UGHTWEIGHT STRUCTURES ike {I break 
for delicate shrubs are a quick stapling job with 
polyethylene film. The trick is to wrap the 


Polyethylene 
Film: How to Shape 
and Fasten It 


film can be put to many new uses 

around the home if you know how 
to form it into special shapes. With the 
proper techniques, the thin plastic sheet 
can be stitched, tacked, stapled, taped, 
and heat-sealed to provide rugged, water- 
tight joints. 

"You can form the film into fitted cov- 
ers for boats, power mowers, patio furni- 
ture, and other odd-shaped equipment. 
‘You can frame it to serve as roofs, fences, 
windbreaks, and moistureproof enclo- 
sures. 

Although strong, polyethylene plastic 
does tend to stretch, making it a bit 


Time weatherproof polyethylene 


tricky to handle. The holes around nail- 
heads and other fasteners may become 
enlarged under strain and pull loose un- 
less care is taken. 

You'll also find that polyethylene is 
difficult to cut accurately with a knife or 
by ripping. This produces a ragged edge. 
The neatest way is to lay the material 
flat and use scissors. 

Making strong joints. The secret of 
using most fasteners with polyethylene 
is to fold the film several times where 
two edges are to be joined. The folds 
keep the plastic from tearing and also 
produce an almost vaporproof seal. 

‘You can run staples through the folded 
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Five ways to form strong joints in polyethylene film 


~~ 
~~ SS 
‘THREAD HOLDS WELL if you take 


large stitches 
to avoid making too many holes. Fold edges 
first so they interlock. For extra strength, use 
a double row of stitches, staggered so the 
holes won't line up. 


es —— 


STAPLES ARE Fast and eer a very tight 
wi 


sheets, fold over ise hem the edges, then 
pull the pieces apart, as at right. 


plastic or stitch it like cloth. For sewing, 
use nylon thread and fairly large stitches. 
Small stitches put too many holes in the 
thin film 

For smooth, flat seams, you have two 
choices. You can tape the joints or heat- 
seal them together. These make the 
trimmest-looking seams for bags and 
fitted covers that need a neat appearance. 

For small or temporary jobs, ordinary 


ON WOOD FRAMES, take a tuck in the 


masking tape or plastic electrician’s tape 
will hold well. In this case, you don't 
fold the seams—just butt the edges to- 
gether and stick the tape on top. Where 
you want a big, permanent, moisture- 
proof seam, use the adhesive-backed 
polyethylene tape that’s made especially 
for the job. This tape matches the poly- 
ethylene sheet and makes an almost in- 
visible joint. 


Two inexpensive ways to weatherproof outdoor equipment 


LARGE BAGS for 


of polyethylene film slip 
easily over bikes, barbecues, and other odd- 
shaped yard equipment. The seams can be made 
watertight and windproof with tape or staples. 


1BG rorutar science NOVEMBER 1960 


QUICK COVERS for outdoor furniture require no 
fastening if you tuck them in at the bottom to 

Id them down. If one sheet isn't big enough, 
it’s easy to join small ones yourself. 


TACK IT 


ba 
Use a 


O 


O 


Butt iba 


baits 


Heat-sealing makes a strong and even 
less conspicuous seam, but it's a slower 
and more difficult process. Here, you 
actually weld the plastic together by 
softening it until it fuses. 

Overlap the edges of the film and 
sandwich them between two strips of 
heavy, hard-surfaced paper, such as kraft 
paper. Run a hot flatiron or soldering 
iron along the top of the sandwich. The 
paper keeps the plastic from sticking to 
the iron or the table. 

The proper heat must first be deter- 
mined by trial and error on scraps. Too 
much heat will melt the film; too little 
will make a weak weld. If you have to 
make a lot of such seams, you can buy 
‘a commercial bag-sealing iron. This costs 
$15 to $20, but saves its price in tape 
‘on big jobs. 

Framing the plastic. Polyethylene’s 
extreme light weight can give you trouble 
when you try to fasten it down. The 
slightest breeze will pick up a large sheet 
and float it away unless it’s securely 
anchored. Strong winds stretch the plas- 
tic and are likely to pull it loose unless 
the fasteners are reinforced. 

For large covers and enclosures, it’s 
best to wrap the film several times 
around sticks at the edges, then tack 
through the plastic into the wood. This 
weighs down the edges and takes the 


strain off the fasteners so the plastic 
won't tear. The sticks can be nailed or 
lashed to stakes in the ground if addi- 
tional anchoring is needed. 

When covering large frames, as for a 
temporary building, greenhouse, or wind- 
break, the most secure way is to tack 
batten strips over the plastic so the film 
is sandwiched between two pieces of 
wood. This prevents stretching and tear- 
ing. Where two pieces of film join, fold 
the edges together several times to pro- 
duce a strong interlocking seam, 

A roof of polyethylene will withstand 
heavy rains and even snow loads if you 
slope it sharply to provide good runoff. 
Place supporting members no more than 
3’ apart for thin 4-mil film, 4’ for the 
thicker 6-mil type. For maximum insu- 
lation as for a greenhouse, add a second 
layer of film on the inside of the frame. 

‘Where you want to tie the plastic in 
place, it can be fitted with metal grom- 
mets as you would with canvas. The 
grommets will not withstand a hard side- 
ways pull, but they will allow you to 
thread a drawstring through the plastic 
so the edges can be snugged in tight 
around irregular-shaped objects such as 
a boat or yard equipment. Running tie- 
downs across the tops of covers or struc- 
tures will also help hold them down 
against winds that get in underneath. 
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A Plumber’s Tips 
for Working fs 
Galvanized Pipe CY 


DON'T BE FOOLED by the ease of using a large 

wrench on small pipe. You may split the fittin 

or run in the pipe too far. Use a 10” wrendl 
¥%” pipe, a 14-incher for 4” and 1”, 


USE THE RIGHT PIPE for the job. For dri 
water, galvanized never black pipe, 
which rusts quickl in or under con- 
crete, galvanized wrought iron is better than 
steel. It looks like galvanized steel, but has a 
red barber-pole spiral around it. 


MARRED OR DIRTY THREADS make poor joints. 
‘When you lay pipe on the floor or ground, block 
it up to protect the ends. Clean clogged threads 
with a wire brush before assembling, 


< 


Vip 
\ 


KEEP THREADS SHORT when you make joints or APPLY JOINT COMPOUND to male threads only. 
the pipe will extend too far into the fitting, On female threads, it forms hardened lumps, 
forming a deposit-catching obstruction. Run up causing obstructions or plugging of valves, 
the die just fas compound is a lubricant, not a sealer. 


lush with end of pipe. 


DON'T BUY USED PIPE unless you're sure it PIPE WON'T TWIST as you screw on new lengths 
formerly carried water. If it’s free of deposits if you use a second wrench in the opposite 
inside, that's a tip-off it was used for gas, which direction to lock the pipe. This “backing 
will give water an unpleasant taste. wrench” makes it easy to get each joint tight. 

—Lloyd Weaver, Phoenix, Ariz. 
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BUCKET WEIGHT 


Short Cuts 


Bucket Sling and Hot Water Form Plywood into Curve 


To Max a shield for my water scoot- 
er, I had to bend a 19”-by-37” piece of 14” 
marine-grade plywood into a semicircle 
with a radius of 12”. I tied a bucket to 
each end of a clothesline hung across the 
long dimension, with a heavy towel un- 
derneath. I folded the corners of the 
towel over to funnel runoff into the buck- 
ets, which were about one-third full of 


Long-Distance Painting 
Wanr to touch up an out-of- 
reach spot without dragging out 
the stepladder? Extend your 
brush’s handle by C-clamping it 
to the blade of an ice scraper or 
hoe.—John Bahr, Ithaca, N. Y. 


water. At intervals, I poured boiling 
water at the top of the curve (about six 
quarts in all) to keep the plywood hot. 
It soaked the towel and drained into the 
buckets, increasing the tension. When 
the plywood had a 180-degree bend, I 
tied cord around it and removed the 
bucket sling and towel to let the wood 
dry.—Richard Todd, Hoyt Lakes, Minn, 


Disposable Wastebasket 

‘Neep an extra wastebasket in a hurry? Fold 
the top of a grocery bag inside several times 
to stiffen it. Attach one side to a wall, door, 
or desk with masking tape. When the bag is 
full, just pull it off, close the top, and throw 
it away.—Wayne Floyd, Fayetteville, Tenn. 


One 
MACHINIST 
tells 
another. 


DELUNG large holes in tough metals 
‘is a problem for most small shops, 
Boring in a lathe is one solution, but it’s 
slow and often not adaptable to the work. 
Large commercial drills are expensive 
and the machines to use them not usu- 
ally available. 

‘The drills sketched above are designed 
for use in smaller machines—drill press, 
lathe, or milling machine. With them you 
can drill holes up to 24” in diameter 
without strain on your machinery or 
pocketbook. Construction is easy and re- 
quires no tricky heat treatment. 

‘The simplest is made by brazing or 
silver soldering a piece of 1” lathe tool- 
bit steel to a length of 14” drill rod. 
Center the bit accurately before brazing 
to avoid excessive grinding later to equal- 
ize the cutting edges. After brazing the 
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tool, quench it at once in clean water. 

Another type uses a broken tap or 
twist drill for the cutter. Use 14” drill 
rod for the shank. Drill a cross hole near 
one end, making it a sliding fit on the 
broken tap or drill. Drill and tap for a 
‘setscrew to secure the cutter. 

The third-type spade drill is a little 
more sophisticated. The same shank will 
accept a wide variety of cutters. Turn 
the ‘as shown in the sketch. Mill 
(or saw and file) a slot across the large 
end. Drill and tap for setscrews. When 
using cutters considerably smaller than 
the slot, shim equally on both sides so 
the cutting lips will be equidistant from 
the shank centerline. 

No hardening is needed for any of the 
cutters described—they’re prehardened 
tool steel. Use high-speed steel tool bits 


Wrench Saves Fragi Work 

‘Txtn-watt tubing and similar fragile 
work is easily crushed or distorted when 
chuck jaws are closed too tightly. This 
thumb-knob chuck wrench permits a very 
sensitive “feel,” gives more accurate con- 
trol of chuck-jaw pressure and thus pre- 
vents overtightening. 

down the wrench shank on the 

lathe and knurl the knob. Square the end 
of the shank on the milling machine, or 
file to shape. Give the wrench a light case 
hardening for greater durability—H. J. 
Gerber, Stillwater, Okla. 


For Big Holes, Make Your 


CUTTING 


GRINDING TABLE 


SIDE 
RELIEF 


FRONT 
FRONT | MATERIAL 


Own Drills ms 


for brazed tools. It won't be softened by 


® Soft M 


[32 | Pasties 


ordinary brazing temperatures. 

Grind your tools to shapes shown, us- 
ing a medium-grit wheel. Use light pres- 
sure and quench frequently to avoid 
burning the cutting edges. Check length 
of lips with a steel rule. Be qure they are 
equal. Size the drills so that the forward 
edge of one will just enter the hole made 
by the preceding smaller drill. Correct 
cutting angles are shown in the chart. 
Check with a protractor. Relieve the cut- 
ting edges slightly so the drill doesn’t rub 
or chatter during a cut. 

To start holes in solid steel, first drill 
with a standard 1%” bit, then with the 
next size spade bit, and so on, until you 
get the desired size hole. Use slow spin- 
dle speeds, light feed, and plenty of cut- 
ting oil—Norman Fried, Los Angeles. 


Tap Blind Holes Safely and Quickly 

Here's a way to avoid broken taps and save time 
when you're tapping blind holes in metal. Instead of 
backing the tap out several times during the opera- 
tion to clear chips, you can cut the full depth of 
threads in one pass. 

All you do is put a birthday-cake candle in the 
hole and break it off level with the surface. When 
the tap starts threading, the wax is forced out 
through the flutes, carrying all the chips with it. 
‘The wax is also an excellent cutting lubricant for 
aluminum, brass, and cast iron. Use one candle for 
sizes up to 14”. For larger sizes, force two or more 
candles into the hole.—Robert Micals, Freehold, N. J. 


TWIN-SPIRAL CHIPS produced by this 34” cut 
are a good sign of correct drill sharpening. 


conminuen IL 


Centering Plugs = 
Aid Alignment 
of Lathe Centers 

A pair of accurately 
made alignment plugs with 
a snug-fitting gauging ring 
will greatly assist making 
a quick and accurate align- 
ment of lathe head and tail 
spindles. 

Make the centering plugs 
with taper shanks to fit 
the lathe spindles. The 
body diameters can be any 
convenient size as long as 
they are identical, perfectly straight, and 
smoothly finished. Bore the ring gauge 
and lap it to a snug sliding fit on the 
plugs. 

To use the centering plugs, drive the 
taper shanks tightly into their respective 
spindles. Slip the ring gauge on the body 
of one plug and then adjust the tailstock 
offset until the ring will slip with ease 
from one plug to the other, 


‘Tus easily made follower rest for the 
tailstock eliminates the tendency of small- 
diameter work to bend away from, or 
climb, the tool. Turn the tapered sleeve 
as shown and make up a set of bushings 
to fit any size CRS up to %4” in diameter. 
Always cut from left to right, using the 
movement of the saddle to push the tail- 
stock along the ways, when using the 
follower rest.—Robert Beasley, Detroit. 
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A word of caution: Run the headstock 
spindle for a few minutes to warm up the 
bearing and the lubricating oil before 
making the test. Many lathes are made 
with the head spindle a few thousandths 
low when the bearings are cold. Normal 
warmup will raise the centerline and thus 
compensate for this intentional differ- 
ence built in by the maker.—H. J. Gerber, 
Stillwater, Okla. 


Carbides Can 
Machined 

Carswve parts and tools to 
withstand high temperature 
or corrosive conditions can 
now be produced right in your 
shop. Only conventional tools 
are needed. Prepared by pow- 
der metallurgy, these new 
stainless-steel-bonded, ma- 
chineable carbides are avail- 
able in many sizes and shapes. 
For more information, write to 
Sintercast Div., Chromalloy 
Corp., 132 Woodworth Ave., 
Yonkers 2, N. Y. 


Follower Rest 


MORSE TAPER 
TO FIT 
LSTOCK 


BUSH TO 
SIZE OF ROD 


Hints from 


SLOT TO FIT 
PETCOCK 
Hard-to-reach petcocks can be turned 
easily with an old 1%” or %” socket 
slotted and mounted on a long handle 
extension. Water won’t run up your 
sleeve, either, as you open block drains. 
Cut the socket to fit the drain handle. 


When installing new brushes in a gen- 
erator, rub the corners on sandpaper to 
bevel them as shown. This will help 
the brushes to seat themselves quickly 
against the slightly worn surface of a 
commutator that has not been turned. 


the Model Garage 


Check the lamp bulbs of your generator 
and oil-pressure indicator lights by noting 
whether they light just before the igni- 
tion key is turned to the start position. 
Should one fail to light, you'll know that 
bulb or sender is not operating. 


Hasten warm-up with a window shade 
in front of the radiator. You raise it by 
pulling a string run through pulleys to 
a bracket under the dash. Solder the 
pulley hanger to the front of the radiator; 
bolt the others in place. 


ED 
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More Hints from 
the Model Garage 


CLEAN RUST OFF 
THREADS BEFORE 
REMOVING NUTS 


s/ 


— 
| 
SS aare| 


When backing off manifold nuts, rust on 
exposed threads often jams a nut half- 
way off the stud. To avoid this, clean 
the threads with a die before removing 
the nuts. A socket fitted with a setscrew 
makes a long-reaching die holder. 


|\IRLGUUNIS 


reick— 
Tall antennas used with two-way or 
“ham” radios are difficult to see at night 
when you're passing under bridges or 
low-overhead openings. A bit of reflec- 
tive tape wrapped around the tip will 
make it easier to judge clearance. 


Se 8}. 


Weather dened wipers that smear 
the windshield can be made to wipe bet- 
ter temporarily. Remove the glaze along 
the edge with an emery board, nail file, 
or sandpaper. But remember to replace 
such wipers as soon as possible. 
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Ss x 
Installing hood springs can be made 
easier if you first stretch them and slip 
nails through masking tape to keep the 
coils spread. After attaching the springs, 
lower the hood slightly to stretch them 
and pull the tape to release the nails. 


Cummins 


Cummins 
” 
i= 


186 vonuse 


WITH INSTANT HEAT 


SKE 


8 $$$ 


A “MUST” FOR EVERY 


WELL-EQUIPPED WORKSHOP! 


+ TRIGGER-FAST! 
+ ACCURATE! 


* VERSATILE! 
+ EFFICIENT! 


Long-Life High-Resistance Tip Re-Tins by Wiping with Dry Rag! 


New, from Cummins! A “tip secret 
professional soldering gun with quality 
and performance .... versatility and op. 
erating ease for professional or ama 
teur electricians, TV, radio and auto 
repairmen, home craftsmen. Its revo. 
lutionary high-resistance tip re-tins 
simply by wiping the tip, while hot. 
with a dry rag...no need to discard 
or file tips. It's ready for action in a 
jiffy to handle any soldering job from 
the simplest to the most ambitious! 


Just press the trigger — Cummins Sol 
derguns provide instant heat concen 
trated at the tip. A large, dependable 
lamp spotlights the job with shadow- 
less light for fast, accurate work. For 
added convenience, a handy storage 
compartment at the base of the pistol- 
grip handle stores additional solder. 
Cummins Solderguns are double insu- 
lated for complete safety; rubber-insu 
lated two-conductor cord provides 
greater protection should hot tip acci- 
dentally touch the cord 


Only these Professional Heavy Duty Solderguns will mect ALL your soldering requirements. 


. ‘Throw away your file! Cummins new Soldergun tip never 
TMMGITG, »<<2s it, for you re-tin simply by wiping it with a dry rag! 
. Instant heat is generated at ma tip, not in the transformer. 
irty per cent more rigid than conventional copper tips, 
MIRACLE TIP = Cummins Soldergun Tip won't bend when heated or misused, 
won't oxidize in solder. Cummins design makes 
hard-to-reach spots easily accessible, lets you change 
tips with a screw driver ... no special wrench required. 


Soldering Tip : Smoothing Tip Cutting Tip 


Standard tip for most solder- | Fé ising dents or ; For cuting plastic and asphalt til, 
‘wood, repairing scratches, ap- { burning designs or names in w 
} moving old putty from windows. 
No. 24347 


Cummins 490-02 Soldergun Single 
285 Watts 


Take Cummins Soldergun to the job in this 
handy carrying case. Complete with Solder- 
gun and soldering, smoothing and cutting tips 


Single Heat Kit 490-01 $17.95 
Dual Heat Kit 492-01 $19.95 


Get this 12-VOLUME “Home Maintenance” 
ENCYCLOPEDIA... ONLY $6.50 WITH 
SOLDERGUN PURCHASE! 


Special offer! The Popular Science “Do- 
It-Yourself Encyclopedia” . .. twelve giant 
volumes chock full of useful information, 
do-it-yourself ideas and helpful hints. 
Regularly $12.00, it’s yours for only $6.50 
with the purchase of either Cummins 
Soldergun. Don’t miss this exciting value! 
Offer expires March 15, 1961. 


Prices slightly higher in Canada. 


Buy ANY of these Cummins Tools 
at the regular price... get 

a $5.50 metal carrying case for 
ONLY 88¢ EXTRA! 


Put Cummins “Pay-Off Power” to 


’ in time and labor s 
scores of tedious, time-consuming 
jobs! Quality Cummins Tools are built 
to professional standards, priced for 
everyone . . . designed for the utmost in 
performance, handling ease and safety 
with exclusive Cummins features! 


CUMMINS 466-11 DELUXE SABRE-JIG SAW—NO 
VIBRATION, thanks to automotive cam drive. 
Combines all features of rip, crosscut, band, key: 
hole, hack, jig and scroll saws. Hairline precision 
in cutting plywood, plastics, leather, metal. Ideal 
for home workshop, plumbers, electricians, pot 
tern makers, carpenters, heating installers 


$44.95 
$0188 ‘(A $5.50 Value) 
(Ordinarily you'd pay $49.95 for saw ond cose!) 


CUMMINS 469-01 ORBITAL SANDER — pDirect. 
drive powerful induction motor with exclusive 
balanced counterweight assures long life, vibra 
tion-free sanding. Easy abrasive change, remov. 
oble auxiliary handle 


i. Price . . + ergs $39.95 
Doluxe metal case : . $0.86 (A $5'50 Value) 


(Regular price of Sander cose is $44.95) 


CUMMINS 305-01 DELUXE 14" DRILL — A 
tile pistol-grip drill that combines quolity, p 
formance and price. The perfect portner fo: 
home worksho 

‘Reg. Price $29.95 

Deluxe metal case $0.86 (A $5.50 Value) 
SPECIAL 3 TOOL DISCOUNT! 
Here's a chance to bring your home 
workshop up to par in a hurry. Bi 
tools in combination — Sabre-Jig Saw, 
Drill and Sander —and get an extra dis 
count. Ask your Cummins dealer. 

Prices slightly highe 

LT 


Dependable, 

versatile performance 

at a price to fit any home craftsman’s |; O Colibrated bevel quadrant 
budget! Cummins exclusive, _ for accurate angle cuts to 
nonstalling automotive cam drive 45° right or left, 
eliminates vibration, provides 
smooth, even cutting strokes for ~ 
hairline precision cuts, Convenient heel rest protects 
re ins Sabre-Jig Saw combines blade when so Benet sing 
features of rip, crosscut, band, ae 
keyhole, hack, jig and scroll saws = Ps 

.. cuts plywood, plastic, leather or ‘own hole for clean, 
metal. Built-in chip blower keeps 4 fast pocket or keyhole cuts— 
cutting line clear. no pre-drilling. 


Cummins Sabre-Jig Saw Blades — A Blade for Every Job! 


7-TOOTH BLADE — for general rough cutting in all |um- _10-TOOTH HOLLOW GROUND BLADE — for extro-fino 
ber to 2" dressed, rip, bevel or crosscut. finish cuts in all weeds, especially plywoeds end Jom! 
No, 24144. 3 for $1.25 + $0. 


1O-TOOTM BLADE — predyess 


+3 for $1.25 
sheet metal, mild steel 


3 for $1.25 
ives you so many professional features in a low-priced sabre-lig saw! 


MAXAW. 


“a cut above” all other saws! 


AL 

MAXAW 727-01 J $54.95 
7” cutting capacity Precision-built to quality 
stondards of long life ond’ performance, yet 
priced attractively low! Cuts 2” dressed lum- 


v7 
MAXAW 757-01 CUSTOM BUILDER'S 


$69.95 


7" cutting capacity 100% ball and roller beor- 
ing construction! A builder's saw that handles 
the toughest cutting, jobs for industrial use. Cuts 
1%" at 45°; 24" at 90°. 


EACLUSIVE PROFESSIONAL FEAIURES! 


Only Cummins MAXAW offers you 
magic-pivot for deeper angle cuts with blade 
to spare... True-Course Guide to keep 
blade on line, keep cut open... Pedestal 
Base for easier blade changing .. . Telescoping 
Safety-Guard shields blade . .. Blade Clutch 
eliminates kick-back, prevents blade and 
motor damage... many more features! Real 
professional quality and performance for 
ome craftsmen, professionals. Full size 
cutting capacity to make every cut required 
in building everything from bookcases 
to complete houses! 


Prices slightly higher in Canada, 


MAXAW 7800-01 BUILDER'S $89.95 


8" cutting capacity. A builder's sow that is built 
for brute strength, with 100% ball and roller 
bearing construction. For jobs that need moxi- 
mum power, cutting capacity, continuous-duty 
use. Cuts 24" at 45°; 214" at 90°, 


CALIFORNIA 


‘Antioch, Howse Hardware Company 
‘Arcadia, Henry's Hardware 
‘Arcata, Hensel Hordware 
‘Atwater, Possodori Hardware 
Ipha Hardware Company 

Notional Co. 

s Paint 
Paint and Héwe. 
liflewer, Bell Hardware 
‘Notional Lumber 
Belmont, Belmont Hardware 

ig Beor Lake, Craven Building 

‘Material 
‘Ceres Hardware 
Diamond Notional Corp. 
Chowchillo, Perry Hardware 
Cloremont, ‘Claremont Lumber Co. 
Clovis, Deavers H 
Ceclingo, Coalinga Hardware Co. 

Hoover Lumber 


Cotati, Diamond Notional Corp. 
Crockett, Pedrotti Hardware Co. 
Cavey City, Builder Square Lumber 


Denair, Denair’s Hardware Co. 
Dos Palos, W. M. Mumby Hardware 
Downey, Downey Lumber 

E, R. Stanfield 
El Cajon, Glenview Supply 
El Monte, Crawfords Modern Village 

Stores, Inc. 

El Sobrante, Olivers Hardware 
Excalon, Strand Bros. Hardware 
Esperto, Diamond Nationel Corp. 
Eureka, Shafer Hardwore 
Fairfield, Diamond Not 


Hd 
Fremont, Dale Hordwore 
Fresno, Easton Lumber or 
Rhodes Department Store 
Villoge Home & Hdwe. Center 
Yoromite Lumber Co. 
Fullerton, Rogers & Vaughn Hordware 
Galt, Diamond Notional Corp. 
Gilroy, Chappell Hordware Co. 
Glendale, City Home & Garden 
Supply 
Gross Valley, Alpha Hordware Co. 
1d National Corp. 
Guameville, Guerneville Hordwore 
Guutine, Azevedo & Implement 
Chappell Hdwe. 
Hughson Hardware 
(uron Lumber & Supply Co. 
Beach, Baker Hardware 
mhoe, Ivanhoe Hardware 
rman, Kerman Hardware 
Lake Arrowhead, Ganch! Lumber Co. 
La Mesa, Reiner Hardware 
Livermore, Diamond Netionel Corp. 
Livingston, Eccl Hordware 
Lodi, Diamond National Corp. 
+ Angeles, Andys Hardware 
‘Atlas Paint and Hdwe. 
Bob's Surplus 
Broadway Hardware 
Modera, Modera Lumber & Héwe. 
Malibu, A & B Plumbing ond Electric 


Supply 


‘Manteca, Diamond Netienel Corp. 
Hordware Mart 

Mortinaz, L. M. Losell Co. 

Mendote, Westside Hardware 

Merced, Merced Hardware Co. 
Porkers Hordwore 
Porrcais Herdwore 

Modesto, Diemond National Corp. 
‘Stanislaus Implement & Hdwe. Co, 

Monterey Pork, Garvey Hardware 

illing & Hdwe. 


‘Morgon Hill, Sqveri 

Mt. View, Hubbard & Jehnion 
Lumber Co. 

Nevede City, Aip! 

Nore, Taylor's 

‘Onklond, Elli 

Ortond, 


Patific Grove, Holman 
Pacific Palisades, 
Lumber & Mate 
Palmdale, Forest Lumber Co. 
Poradise, Porodise Hardwore 
Diomond Notional Corp. 
Porlier, Parlier Lumber Co. 
Patterson, Patterson Hordware 
Perris, Community Lumber Co. 
Reynolds Hardwear 
Petaluma, Rex Hardware Compeny 


Hardware Co. 


Hardware Co, 


& rie ‘Too! Distributor 
Porterville, Jones Hardware 
jiemond Notional Corp, 


Redding, The Diamond Notio 
ledlands, Dickinson Hordware 
Redwood City, Impericle Hardwere 


jerside, Better Homes Industries 
Rodeo, Curley's and Son Hordware 
Secromente, Diamond National Corp. 
George Sales Co. 
Shorrock’s Hordware 
St. Helena, Central Valley Builders 
Supply 


Son Bernordine, Tom Fergen Hordwore , 


Sen Bruno, Rhoods Hardware Co. 

Son Diege, Resner Hardware 
‘Whitney's Dept. Store 

Son Francises, Brentwood Hordwore 
Center Hardware Co. 


‘Avto Supply 
MacKillop Herdware Co. 
‘Ocean View Hardware 
Portola Hardware ond Applionce 
Songer, Wagner Herdwore 
San Jose, Farmers Union Hardware 
Thoeny Brot. Hardware 
Son Leandro, Line Hardware Co, 
Son Lorenze, Monor Hordwore 
Bourgett Brothers 


Sunnyvale, Cherry Chase Hardware 
Temple City, Western Auto 
jonsen Bidg. Materials 


Look for this sign of Cummins “PAY-OFF POWER” 
at these key dealers! 


Turlock, Turlock Hardware 
Ukioh, Portlock Hordware C 
Upland, Uplond Lumber Co. 

Upland Self Service Center 
Vecoville, Diamond National Corp. 


Volleje, Walker's Supply Co. 
Ventura, Zepco Products 
Whittier, Kietas Town & Country 
Hawe. 
Russell Lumber Co. 
Willows, T. W. Word Hardware 


ington 
Weedicke, Woodich 
Weediond, Cranston Brothers 
Yucca Volley, Yucca Valley Lumber 


COLORADO 
‘Metz Lumber Co. 
jore Store 
Aurore, Aurora Hordware & Paint Co. 
Boulder, Hogsett Lumber Co. 
Johanien's Hardware 
Brighton, United Lumber ond , 
Hardware, Inc. 
Cedoredge, Cedaredge Lumber Co. 
Denver, L, D. Chose Lumber Co. 
Hort’s Corner Hardware Store 
Jensen Hardware Co, 
Derby, Derby Lumber and Supply Co. 
Ft. Lupton, Vincent's Hardware and 
Implement 
Lokewood, 
1. W. Metz Lumber 
Longmont, Home Lumber Co. 
Lovinville, Steinbough Lumber & 
Hordware Co, 
Wheatridge, Wheatridge Lumber Co. 
CONNECTICUT 
‘Ansonia, Alexonder’s Hordwore 
Rodio Surplus Store 
I Hardware 


Tunix Hill Hordwore 
Yordin Hardware 
Maple End Hardwore 


Hortmonn Herdwore 
Kele Hordwore 
Poster Hordwore 
Stratfield Hordware 
Tunix Hill Hardware 


Glastonbury, Glastonbury Point and 
Wellpeper 

Greenwich, Scolzi-Wooton Point & 
Lumber 


Homden, Centerville Lumber 


Milford; Builders Supply Co. of Mil 
for 

Nougatuck, Western Auto 
New Haven, Gurland Herdware 

New Haven Hardware 

Robin Paint & Herdware 

Rosso Brothers Paint 
North Haven, Drazen Lumber Co. 
iginville Hardware 
The D. F. Bedient Co. 


yur, Housatonic Lumber 
Southington, Necl Hardware 
Stretford, Windt's Hardware 
Thompranville, Western Auto 
Trumbull, Tickey's Hordware 
Waterbury, Mahler's 
Volley Hardware 
Watertown, Western Aut 
Weedbridge, Woodbridge Lumber 
DELAWARE 
Dov Hardware 
Wilmington, Suburban Hardware 
HH. Ulmer Hardware Cs 
Wilmington Hardware Co. 
FLORIDA 
Bradenton, Builders Sueply Co. 
‘Manatee County Lumber Co, 
Shamps Craft Shop 
Cleorwater, Davis Supply Co. 
Coral Gables, Renvart’s Lumbst Yords 
Fort Lauderdale, Amar Hordware Co. 
Gate City Lumber Co, 
Tools Inc. 
Gainesville, Hughes Supply Co, 
‘Stringfellow Supply Co. 
Hollywood, Mack Industries 
Inverness, Ray's Hardware 
Supply Co. 
Jacksonville, Graves, Inc. 
Jupiter, Leinhart & Potter Lumber Co 
ive Ook, Longford Builders Supply 


Ce. 
Miomi, drs. 
Supply Co. 
Berard Indust 

Farreys Hardware Co. 
Lafayette Tool & Supply Co. 
Rowell Distributing Corp 
Hardware & Paint 
rings, Fitzpatrick 
‘Mount Dora, J. D. Pease, 
Now Port Richey, Dovis Supply Co. 
North Fort Myers, Al's Super Market 
Panama City, Remaco inc 
‘Seaco Electrical Supply Ce. 
Dovis Supply Co. 
Cosco Ine. 
Distributing Co. 
Plant City, Plont City Auto Supply Co. 
Port Charlotte, Mac's Hardware Co, 
Sarasota, Graves, Inc. 
Davis Lumbey Co. 
Tompa, London Hardware Co. 
Poston Marine Supply Co, 
Vick's Swap'Shop 
Wilkins Hardware 
West Miomi, South ond West Miomi 
Key Shop 
West Paim Beach, Lainhart ond 
Potter Lumber Co. 
Power Tool Sales ond Service Co. 
Rowell Distributing Corp. 
IDAHO 
Grangeville, Madison Lumber & Hord- 
Lewiston, Lewiston Clarkston Lumber 


Moscow, Standard Lumber Co. 
ies, Economy Hordware 
t, Barggin Supplies Co. 


id's 
MLLWNOIS 
ymington, West Side Coal & Lbr. 


Co. 
DeKalb, Gordon Hardware & Supply 
Freeport, Sanford & Zortman Lr. Co, 


Kankokee, H. H. Troup & Co. 
Peoria, Hobby Models 

1owA 
Clinton, Nelson's Cashwoy Lumber 


Hewarden, Swonson Hardware 
LeMars, Sievording-Walz Co. 
Spencer, C. Ben Bjoinstod Hardware 


Waterloo, ®. E, Morris Herdware 
Plumbing and Heating Co. 
MAINE 


Berwick, John A. Bell 
Dixfield, Towles Hordwore 
Mechanic Falls, E. A. Parker ond 
Son, Inc. 
Sonford, Colby ané Woodmen 
Walls, A. M. Morse ond Sens 
(MASSACHUSETTS 
‘Abington, Robertson Lumber Co. 
‘Amesbury, Amesbury Hordware Co. 
‘Ashland, Ashlond Hardwere Co. 
ck Soles 
 Cushmans Hardware 
Bridgewater, J. H. Foirbanks Co 
Chelmaford, Harvey Bidg. and Wreck 
ing 
Denvers, Line Lumber Co, 
Dennisport, Robert Henderson 
Supply Cs 
Eost Bridgewater, Dewhurst Lumber 
©. 


Foithaven, C. F. Delono, Inc. 

Fromingham, Monnick Supply Co. 
Red's Supply 

Horwich, D. T. Bates Co. 

Holbrook, Hordware Centre 

Hyannis, Central Hardware 

Ipswich, Wirthmore Store 

Leonminster, Airport Seles ond 

Supply 
Moribors, Lincoln Hardware Co. 


North Plymouth, Ki 

Provincetown, Lands End Marine 
‘Supply 

Reading, Wagner Bros. Co., Inc. 

Roslindale, Doherty Lumber Co. 


Sondwich, Sondwich Hordwore 

Shrewsbury, Spoas Supply 

So. Dennis, Leon W. Hell, Inc. 

So. Hamilton, Chittick’s Form Supply 

Se. Yarmouth, So. Yarmouth 
Hardware 

Stoughton, Colonia! Hardware 

Tewskbury, Tewksbury Speed ond 
Spert Co, 

Westfield, Home ond Gorden Shop 

Waltham, Wel-Ex Hordwore Co, 

Wareham, Ed) 


Hardware 
Worcester, Alan Barry Corp. 
MICHIGAN 
Ashley, Ashley Hardware 
Athens, E. W. Merchant Hardwore 
Bottle Creek, Snyders Hardware 
Belding, Belding Hordwore 
Corson City, Bares Hordwore 
Charlotte, Charlotte Hardware 
Chesaning, Gewritr Hardware ond 
‘Appliance 
Decatur, Slack’s Herdware 
wn Paint ond Hardware 


Fenkel Hardware 
F. M. Sibley Lumber Co, 
Worwick Hardware 

Elsie, Doriing’s Apolionc 


Fronkfort, Deo Courville Lumber 
Grand Haven, Cook Hordwore ond 
Plumbing 


Grand Ropids, Andringa’s Hardware 
‘ond Applionce 
Godwin Hardware 
Stryker Hardware 
Thompson Hardware 
Hudsonville, Gemmens Hardware 
lonia, Stones Firestone Store 
hace, Larry's Hardware 
Jeckson, Borber’s Herdwore and 
‘Shop 
Kolamazse, Goggin Company 
Company 
Lake City, Von's Building Supply 
Lincoln Pork, F. M. Sibley Lumber 
Company 
FM, Sibley Lumber Co, 
istee, Wohr Hardware 
‘Manton, Manton Hordware 
‘Morshail, Mitchell Hardware 
Middleville, Norman Hordware 
Muir, Muir Hardware 
Orchord Loke, Walls Hordware 
Oworso, Pabst Bros. Hardware 
Oxford, Tunstead Herdware 
Pontiac, Tom’s Hardware 
Lumber Co. 


St. Clair Shores, F. M. Sibley Lumber 
‘Company 

‘Superior Feed and Supply 
St. Johns, Alan R. Dean Hordware 
Scottville, Wis 
Se. Lyon, Gotes Hardware 
Stanton, Bernie's Hordwore 
Warren, Leonard's Herdware 
Weidman, Fox Hardware 
White Cloud, A. @. Adams Hardware 
Ypsilanti, Martin-Dowson Company 
‘MINNESOTA 
‘Alex Form ond 


Alexandei 


Bemidji, Swedmork Hardware 
Bigfork, Bunnell’s Hardwore 
Blackduck, Nendick Hardware 
Blooming Proitie, ile Hardware 
Brewster, Brewster Hordwore 
Chisholm, Conta Hardwore 
Grystal, 
Ely, Lynn Hordwore 
Gibbon, O. N. Johnion Co. 
, Mills Lumber Company 


Lake Benton, Marti Hardware 


Le Sueur, 
innecpel 

Hordwore Hank Store 

Minnesota Leke, Boch Hardware 

‘Morgan, Morgan Hardware 

Nathwauk, Noshwouk Hordwore 

Osakis, Mouw Hardware 

Procter, C. W. Austin Hardware 

Redwood Falls, Paffrath-Voelz 
Hardware 

Rushford, Jaostod Hardware 

St. Joseph, Lose Hardware 

St. Poul, Hamline Hordwore 

Two Harbors, Erickson and 
MacDonald 

jot Hardware 

Jacobson Form & Home 


MISSOURI 
Florissant, Ozark Paint Stores 
St. Levis, Ozork Paint Stores 


MONTANA 
Missoula, Weight Lumber Co. 
NEVADA 
Fallon, Fallon Mercantile 
NEW HAMPSHIRE 


Concord, C. E. Wilbur Co., Inc. 
1, Lewis Bros., Inc. 


NEW JERSEY 
‘Asbury Pork, Samuel Rubmon 
Belleville, The Gloss Company 


foomingdale, Thomes Hoff Hardware 
Boonton, Boonton Building Material 
Caldwell, H. E. Schanz Co. 
Cedar Grove, Bohny Brothe 
Hardware 
Clifton, Able Hardware 
Fox Hordware 
Friedman's Hordware 
New Jersey Lumber and Supply 
Dover, Sacks Paint & Wallpaper 
East Paterson, Thoma Marine 
Hardware 
Englewood, Englewood Point & 
Hardware 
Hudson Hardware 
Hitchell Simon Company 
Fairlown, Lincoln Hardware 
Para Hardware 
vem Park Hardware 


Glossbere, J. T, Abbott ond Sen, Inc. 
Hackenvack, B & § Company 

‘eManus Fleer Machine 

Palmer Brothers 

Romaine Hardware Co. 
Hackettstown, Hackettstown 
Haledon, Holedon-Belmont Hardware 
Haskell, Wanaque Supply Co. 
Hillside, Kizyma Paint ond Hardware 
Jersey City, Miller's Herdware 
Kearny, Ratta Hardware 
Kanvil, Wolt’s Hardware 
Keyport, Midtown Hardie 

fewood, Lakewood Lumber Co, 

ry 


Madison, Otten and 
Hardware 
Moplewood, Pietz Brothers 

Maywood, Maywood Hs 
‘Metuchen, Metuchen Bui 
i, South End Point and 
Hardware 
Montville, Boonton Bidg. Ma! 
Morristown, Community Lumber C 
Doher's Hordware 
Morristown Hardware 
Netcong, Netcong Hordwore 
Newark, S, La Copra Hardware 
New Milford, Hovsetown Hardware 
North Bergen, Fred's Hordware 
North Haledon, Rolph Falkena 
J, Rose, Inc. 
‘Ookhurst, Kays Housewares 
Boote Supply 
Chambers Coal ond 


Poramut, Davidson Plumbing 


Pork Ridge, Quackenbush Lumber Co. 
Posssic, Steiber Hardware 
aterson, Angelica Hardwore 
Tirexa!’ Herdware 
Trveman's Hardware 
United Hordware 
Pequanneck, Ven Ness Lumber Co. 
Pompton Lakes, Smiley's Hardwore 
Pompton Plains, Jones Hardware 
Prospect Pork, Verblocuw's 
Hardware 
Radburn, Plaza Hardwore 
Romsey, Romsey Hardware 
iverdaie, Pompton Feed and Supply 
iver Edge, Palmer Brothers 
Rivervale, Nugent's Hardware 
joxeland, Roseland Hardwore 
Sayreville Hardware 
Sparta, Mac's Hardware 
Spottwoed, Spotswood Hardware 
Union, Jaeger Lumber Company 


Westtield, Taylor Hardware 
Todor Hardware Co., Inc. 

West Milford, West Milford Hordwore 

Westwood, E. J. Decker 

Wharton, Hopatcong Hardware 

Wood-Ridge, Star Auto Stores 


NEW YORK 


Albony, Rotano Farm Store 
Bronx, A&R Sales 

Brown's Hardwore 

Fordham Suppy Co. 

Parkway Hdwe. & Paint Co. 

Van Nest Herdware 

Whitestone Paint 
Brooklyn, Bay Ridge Sow & Too! 

. 5. Berkoff 

Brother's Herdwore 

Gelfond Hardware 

Krauser Hardware 

R. J. Krieger Point & Hdwe. 

Park Slepe Hardware 

Poul’s Hardware 

Poterien Brothers 

‘Square Deal Paint & Hdwe, 
Buchanan, Cole Brothers 
Cornwall, Clovrer Soles 

Ushmen Br 
Dobbs Ferry, B. Adler Herdware 
Elmsford, Elm Hordware Co. 
Floride, Kujawski Brothers Hdws 
Forest Mills, Yellowstone Hardware 
Gamerville, Zugibe Hardware 
Hastings-on-Hudsen, Moin Hordwore 
Haverstraw, ©. N: Rosenberg ond 

Sen, Inc. 

Shaw ‘Jebron 
Hawthorne, Berger Hordware 
Hicksville, Botte Brothers Hordwere 
Hudson, Hudson Lumber Compeny 
Hyde Park, Von Netdall Hardware 


Jamaica, F. Boenig and Son 
Jeffertonville, W. W. Mall 
Lorchment, Foley Hardware 


Liberty, Sebleff’s 
Mohepac, Mahopac Supsly 
‘Mavscpea) 


Middletown, Lloyd's 
‘Smith ond Streble 


Booky Hardware 

GRE Herdwore 

Gorber Hardwere 
Goldsmith Brothers 
Grand Central Hardware 
Frank Heffmen 


Kraus Hardware 
Lehmonn Hardware 
Lucene Herdware 
New Hippedrome Hardware 
Quelity Hardware Company 
S&S Hordwore 
xy Maintenance 

Sol’s Key Sh 

Suburban Supply 

Wadsworth Hordwore 
Nerth Tarrytown, C. Margotto Co 
Ozone Park, Shor 


Poughkeepsie, Malone Hardware 

Red Hook, C, J. Stockenberg 

Rhinebeck, Cookinghom Hardware 

Rye, Odeli’s Hordware 

Shrub Oak, Lakeland Lumber 
Sleatsburg Hardware 

ls, Clydes Hardware and 


Ine. 
Tuckahoe, Cornell's 

Wappingers Fells, Urey Hardware 
Warwick, Miller and Stocken Lumber 


Co, 
Watervliet, De Létlo Hardware 
Westbury, MeNell Hardware Co. 
Went Nyock, West Nyack Country 
‘Store 
White Plains, House Center Hordware 
Pickard Hardware 
Woodridge, Sunray Paint and 
Hardware 
Wurtsbore, Groubard and Mann, Inc 
Yonkers, Grosty Sprain Hardware 
‘Musci Hardware 
2... Ryan 
‘Schall Point and Hardware Co. 
Service Center 
Town and Country Lumber 
Wreckloge Hardware 


Long Island, New York 
Baldwin, Fairview Hardware Co. 
Joth Wolin Herdwore 
Corle Place, Corle Place Hardware 
Deer Park, AR J Howe 
East Meodow, Ace Store of East 
‘Meodow 
Allan Lumber 
Elmont, Tudor Hardware 
Hicksville, New Bridge Lumber 
Huntington, Central Hordware 
‘Save-On Hordware 
Huntington Station, He-Lo Supply, Inc. 
Jamaice, Springfield Paint & Hard- 


ware 

Middle Island, Ben's Auto and Hard- 
wore 

Middle Village, Zwibel Hardware 

New Hyde Park, Borlow Hardware 


Northport, Northport Hardware 
Oceanside, Oceanside Hordware 
Port Weshington, Mancrhaven 


Hardware 
Seoferd, 3 Generations Hardware 
Uniondale, Irwin Lumber Co. 
Valley Stream, Wood's Hardware 
Westbury, Ellisons Hardwore 

m 


West Islip, Hi 
Williston, A 
Woodmere, B & B Hordware 


Staten Island, New York 
Staten Island, Geisinger Hardware 
Port Richmond, Mal"s Hardware 

Stopleton, H. §. Farrell 
Westerleigh, Gelgisser Hordware 
NORTH CAROLINA 
Clinton, Ve jiders Supply 
Farmville, Verine Builders Supply 
Fuquay Springs, Vorina Builders 


Supply 
Greensboro, Varina Builders Supply 
Raleigh, Varina Builders Supply 
Rockingham, Vorina Builders Supply 
Varina, Varine Builders Supply 


NORTH DAKOTA 
Bowman, Stubers Farm and Ranch 
Jamestown, Hall Hardware 
Lisbon, Boh!ken Hardware and 

Furniture 
Wohpeton, Bohiken Hordwore ond 
Furniture 
OHIO 
Cincinnati, John Shillito Co. 
Widmer Electric 
OREGON 
Astoria, Western Auto Stores 
Beaverton, Falk's Hardware 
Canby, Stefani Lumber Co. 
Coos Bay, W. J. Conrad Lumber Co. 
Coquille, W. J. Conrad Lumber Co. 
Cresswall, Cresswell Electric 
Dallas, Western Auto Supply 
Eugene, Hirshey Appliance 
Plants, Inc. 
Gladstone, Ciackamos County Grange 
Supply 
Hood River, Franz Hardware 
Mydtle Point, Moon Hardware 
1, Western Auto Stores 
‘Oregon-Willamette Lumber Co. 
Newberg, Western Auto Stores 
North Bend, Coos Heod Builders 


sone 
— 


La Forge’s Hardware 
Meier and Frank Dept. Store 


Power Tool Center 
Wink’s Hardware 
je's Feed Store 
Lancaster Market 
‘Meier and Frank Dept. Store 
Valley Farm Hordwore 
Scappoose, Langdon Supply Co. 
Sheridan, Western Auto Stores 
Western Auto Supply 
in, Sutherlin Héwe. ond Bidg. 
‘Supply 
Tillemook, Buel Hardware 
Weedbum, Livesays Lumber Yard 
Yoncalla, Delbert Dickey Auto Parts 
21 rorwas sce novenust 1s 


‘Comp Hill, Moore’ 
Chambersburg, Appolochian Lumber 


Churchville, Churchville Herdware 
Erie, Liberty Hardware 
Eoston, Suburben Hardwore 
Essington, Yorkin’s Hordwore 
Feasterville, Feasterville Hordwore 
Fernwood, aster Herdware Co. 
Gettysburg, George M. Zerfing 
Horrisburg, Albright’s Herdware 
‘Moore's Builders Supply 
Hellertown, Miller Brot. Hardware 
Huntingdon, Lloyd's Herdware 
Lancaster, Formers Supply Co. 
Littletown, George M. Zerfing Hord- 


wore 

Miodorg,Waley Boling Sep 
Valley Building Supply 

Monesson, Las 's Electric 


Strowbridge and Cicthier 
Pottstown, Von Buskirk ond Brothers 
Reeding, J. W. leinboch Herdwore 


Orangeburg, Varina Builders Supply 
Timmensville, Verine Baldor: Supply 
SOUTH DAKOTA 
Deadwood, Stearns ond Shedd 
Dell Ropids, Kronz Hordware 
Pierre, Sporgur Hardware 
Rapid City, Povek's West Side 
Hordwore 
TEXAS 
Aslington, Bowman-Cass Lumber Co. 
Bedford, Walter Fitch Hardware Co. 
Blooming Grove, W. E. Carrol 
Hordwore 
Bridgeport, Jones Hordware Co. 
Chics, Brooks Motor and Herdwore 
Chaherne, Saba tat Haro Ga 
9. Brasheor's 
Dalles, Bam's Lumber Co. 

Glendale Horéware Co, 

Kessel’s Hardware Co. 

Walnut Hill Hordware Co. 

Wiseman Hordwore 
Denton, B&H Lumber Co. 

Dovid Mutkey Herdware Co. 
Denver City, Stonley Auto Supply 
Ennis, Ross Crumley Hardware 
Fort Werth, Buddies Feed ond Farm 

Store 

Everybody's 

Forest Hill Hardware Co. 

©. B. Guynn Hordwore 

‘Supply Co. 


Grond Prairie, Grand Prairie 
Hardware Co. 

Hamilton, Wilson Hordware & 
Electric Service 

Hurst, $ & $ Hardware Co. 

Idalow, Blue Flame Gas Co. Hdwe. 
& Appliance 


tesco, McPherson Hardware 

dustin, Justin Lumber Co. 

Killeen, Killeen Hardware Co, 

Knox City, City Hordware Co. 

Littlefield, Nelson Hardware Co. 

Mansfield, Wynn's Hordware Co. 

Meridian, Meridian Herdware Co. 

Mexia, Tyner-Lokey 

‘Morton, Higginbotham-Bortiett 
Lumber Co. 

Community Lumber Co. 
Plainview, Plainview Hardware Co. 
Son Antonie, Joskes 
Scurry, Gates Lumber Co. 

Temple, Temple Héwe. Co. 

Terrell, Crain's Home & Auto Supply 

The Grove, The Grove Lumber Co. 

Weatherford, Glenn Sanders Hdwe, & 
‘Auto Supply 


UTAH 
Salt Loke City, City Electric Supply 
2. 


VIRGINIA 
Newport News, Moore's Builders 


Graystone of Centralia 

‘Midway Building Supply 
Chehalis Doiryman's 
Connell, Connall Builder: Supply 
Kaloma, Boker Lumber Company 
Kelso, Boker Lumber C 


tunity, Madison Lumber & Mill 
roadway Lumber & Mill 

Pullman, Stondord Lumber Co. 

Raymond, Dennis Co, 

Spokane, Country Homes Supply 
Dicmond Nationa! Lumber Co. 
Moasiy's Hardwore 
Kehoe He 
Linceln Heights Bldg. Supply 
Marshall's Northtown Héwe. 

North Hill Herdware 
Northwest Herdwore 
Stewart's Home Town Hdwe. 
Stevenson, Columbia Loggers Supply 
Trentwood, Leader Lumber & 
Hords 

Voncouver, Independent Lumber Co. 

White Selmon, Chuck's Hardware 

Weodiond, Copeland Lumber Com- 

pony 
WEST VIRGINIA 
Fairmont, Marion Supply 


WISCONSIN 
Adell, Huibregise Hardware 
‘Appleton, Do It Yourself Shops 


Elleworth, Hovde Hordware 


Green Bay, Van's Supply & 
iste Lomber Co, 
J, Roles Lumber 
Madison, Fader Lumber Co, 
xoanter Kelis Hordwa 
ie, r° 
Mon Falls, Nev Supply Line 
Middleton, Fah Building Supply 
Kalter & Keeoon 
Milwaukee, American Plumbing 
‘Stores 
Avetow Hordware Co. 
Schuniers 
Stoinmen Lumber Co. 
Welsman Hordware 
Winconsin Reck Weol Co, In. 
Wt Grant Co. (Southocte) 
ewtiurg, Doone Hardware 
Park Falls, John Peterson Lumber Co. 
rie du Sec, Kolter & Kennedy 
cine, Norms Builders Hdwe. 
Br Gn Fal, Cyan, ordware 
Sheboygan, Bravn and Herr 
Shum Milwoukee, Moder Bilt 
Lumber Co. 
Stoughton, Kalos & Keegan Stores 
fom Poin, Kates & eter 
(or, East End Hordware 
feet 
Wevmotee, Keltes Lumber Co. 
Waat Bend, W.'K. Smith Hordware 
Wawa 
Hilo, Wile Formers Exchonge, Ld. 
Sckal Painting & Supply 
The Treder 
Nomelulu, Uptown Hordwore 


KAUAI, HAWAII 


KAUNAKAKAI, HAWAII 
‘Molokai, Molokai Building Supply 


‘MAUI, HAWAIT 
Woilvky, Volley Hardware Store 
‘Maul Dry Goods & Grocery Co., Ltd. 


OAHU, HAWAII 
Konsohe, Uptown Hordware Store 
Waipahu, Kiso Store 


CANADA 


ALBERTA 
Allionce, McLennan Hordware 
‘Athabasco, A. O. Evans 
Bowness, Bowness Hardware 
Calgary, Orville Burke Lumber 
3 Chesney Hardware 
yy Hardware 
‘Muttart Building Suppti 
Nogler’s Limited 
Ribtor Surplus Soles 
Carstairs, Trottier Brothers 
Didsbury, Leeson Hardware 
Eckville, Eckville Co-op 


Edmonton, Imperial Lumber Co. 
Jamieson re 
4. C, Mcleod Building Supplies 


1M, D. Muttort Limited 
Norther Hordware 
Woodwards Stores, Ui 
Innisfail, Burrows Hardware 
Lethbridge, North Lethbridge 
Hordwore 
Medicine Hat, Sept. & Sons 
Deer, Mitton & Sherbino 
icky Mountain Hour 
Spruce Grove, Mcl 
Vegreville, 


Ud. 


, Killico Stores 
‘ercantile Ce 


Vermilion, Nor 
BRITISH COLUMBIA 
Campbell River, Central Builders 
‘Supplies 


Chilliwack, P & E Builders Supplies 
Lid. 

Coquitiom, Von's Building Supplies, 
Lid. 

Duncan, Gomer Builders Supplies, 


tid. 
Esquimalt, Stelc's Exqvimo 
Honey, Faler Wehon, Un 
Fuller Wohen, Ltd. 
Kamloops, N.S. Dalgleish, Lid. 
Kelowna, Wm. Haug & Son, Ltd. 
Kitimat, Kitimat Builders Supplies 
Nonaime, Stewart & Hudson, Lid. 
New Westminster, Ridgeway Héwe, & 
Bidg. Supplies 

Serginson & Dumond Ltd. 

Woodward Dept. Stores, Lid. 
North Vancouver, Seoford Soles, Ltd. 
Port Alberni, A. McDonald and Sons 
Prince im Outfiting, Lid 
Prince Rupert, Philpott-Evitt Co., Ltd. 
Richmond, Lomdowne Herdwore 
Troil, 0. B. Merry Lumber Co. 
Voncouver, 8 &.B Hardware, Lid. 

Pre marr Ce. 
Harvey's Stores, 
Woodward Dept. Stores, Lid. 


Hillside Hordwore 


Steward and Hudson, Lid. 
West Vancouver, 
Storer, Lid. 
‘West Vancouver Hardware & Home 

Appliance 


Wedgson Clarke 


ONTARIO 

jincourt, Matthews Hardware, Ltd. 
‘iment Nes" tee Some 
‘Aylmer, ‘Monteith Hardware 
Belleville, E. D. Mott & Son 

‘Arthur A. Silla & Son, Ltd. 
Blind River, F. Y. W. Broithwaite 
Bowmanville, McGregor Hardware, 


Brontford, Ellictt-Wedloke, Lid. 
Brockville, Stewart Hardware 
Burford, Balidon Hordware 
Burlington, Dales Hardware 
Lindley Bros.,. Ud 
Chotham, Douglos Hordwore 
Richmond Hardware 
Clinton, Holl & Mutch I.H.A. 
Cobourg, Hoy Caine Lumbar C 
|, Roy Caine Lumber Co, 
Cornwall, Snetsinger I.H.A. 
Hardware 
Delhi, Smith Hordware and Heating 
Eostview, Londrioult 1.H.A. 
Hardware 
Elliot Leke, Super Shops 1.H.A. 
Hordwore 
Forest, Lechead Hardware 
Frankford, Frankford Hardware 
Genanegee, Donovan Hardware 
Highlond Creek, Lomos Hardware 
Lakeview, Briscoe Hardware 
Listowel, Hoy I.H.A. Hardware 
Lorne Pork, Bolton-Ellis-Weaver 
Merrition, McNeil |.H.A. Hordware 
Norwich, Maybee I.H.A. Hardware 
Oshawe, Swon Hardware 
Ottawa, Desjordin’s |.H.A. Hardware 
Vandervoort |.H.A. Hardware 
Pembroke, Philips Hardware 
Penetenguishere, McDonald Hardware 
‘eth, Choplin & Code 
Port Credit, Ryerson Hordware 


Port Perry, Pee! Hardware 
Renfrew, McPhail Hardware 
Richmond Hill, Richmond Hordware 
Rockwood, Root Hardware. 
St. Catherines, McNeil Hardware 
St. George, Longs Hardware 
Soult Ste. Morie, Hill Hardware 
Simcoe, Prelipp-Schott Hordwore 

ths Fells, Clark & Lewis 
Tilbury, T. F. Van Amen & Sone 
Tillsonburg, Maybee |.H.A. Hardware 
Toronto, Glen Ager Hardware 

‘Austin Hardware & Sports 

len Borraca Sales, Ltd. 

Hudson Hordware 

Potter Hardware 
Travis HA. Hardware 
Trenton, Allore Company, Lid, 

Bailey Herdware 
Weston, Bannerman Hordwe 
* Rexdale Herdware 
Windser, Bird Hardware 
Winghom, Stointon Hardware 
Woodstock, Dennis Hardware 


QUEBEC 
Boucherville, Marcel Turcotte, 
Buckingham, De Societe Coop de 
Buckingham 
Croydon, John Ryan, Lid 
Eost Broughton, Lolierie Co-operative 
Agricole 
Felicion, Ferr St. Felicien 
Gatineau, De Jean Racine 
Grand-Mere, Ferr Grond-Mere Enrg. 
Hull, Lofrance Auto Ports 
Stade Engr. 
Loc Megantic, Prosper Bouchard 
Lovol Fortier 
Mogeg, Ferronnerie Robert & Frere 
Mistestini, Jos. Soxseville 
‘Montreol, Bernard Hardwore 
Ferr Hecheloga 
Fredette & Frore 


J. 
mest Mongeau Enrg 

Mousetio Live. 

Notre Dame Hardware Co. 

G. Poirier 


Rigaud, Lumber Supply 
St. Antoine des Lourentides, Ferr St. 


inville, Ale. 
‘Ste. Genevieve de Pierrefords, Andre 


St. Poul Ile eux Nei, R. Fleury 
St. Joseph de Beauce, Co-operative 
Agricole 
Shawinigan Folls, Alfred Belonger 
Tring Jonction, 
Co-operative 
Trois Rivieres, Ferr Loviclette Enrg, 
Ville La Salle, L. Doaust Limite 
Jacob Hardware Reg'd 
SASKATCHEWAN 
Lloydminster, Nelson Lumber Co, 
YUKON TERRITORY 
Whitehorse, Northern Commercie! 
Co., Und, 
ms 


Anyone can learn to use a 


Cummins Soldergun — and everyone can put it to use for a hundred and one com- 
mon household, hobby or professional jobs. A few simple practice jobs will show you 
how it’s done — and here are some easy-to-follow tips and suggestions to help: 


1. Choose the right materials, The solder ond flux chart shows what to use for various metals, with 
50/50 solder a good all-round choice for most jobs. The first figure refers lo the percentage of tin, 


the second to the percentage of lead in the solder. Thus 


60/40" 


Core solders with the flux “built in" are best for overage use. 


SOLDER AND FLUX TO USE 


means 60% tin and 40% lead, 


METAL SOLDER FLUX ‘METAL SOLDER FLUX 
Black [ron } 50/30 | Zinc chloride or acid Golvonized Stee! | 50/50 | Acid 
Bross {| 50/50 | Rosin or cid Leod | 60/40 Hl Rosin oF acid 
Bronze | 50/50 | Pewter | 60/20 | Resin or cid 
Copper | $0/50 | Rosin or acid Stainless Steel | 70/30 | Glycerine 
Electrical ' | Rosin Tin | @0/40 | Acid 

| 50/50 | (NEVER ACID) Tin-plated Stee! | 60/40 | Glycerine 


2. Keep it clean! Surfaces should be free of grease, paint, dirt or rust, or solder won't adhere. Use 
@ wire brush, sandpaper or chemical cleaning agents on the surfaces. 


3. Heat the work, not the solder. Solder should flow on for a strong, smooth bond, 


4, Feed a little flux core solder 
at the point of contact. This 
serves as heat conductor be- 
tween tip and the work. Release 
trigger when tip is not in con- 
tact with work. 


5. Remove tip by sliding it off 
the work — not lifting it, Other- 
wise you may lift solder off the 
work, in addition to leaving a 
rough joint. 


6. Complete soldering of elec- 
trical connections quickly, to 
avoid burning insulation or con- 
tacts, Properly spliced wires (as 
illustrated) ore essential to a 
good electrical connection. 


7. Give the solder time to “solidify” before testing the joint or subjecting it to stress. 


8. If acid flux is used, be sure to remove all traces of it immediately, to avoid corrosion. 


Cummins Portable Tools, Division of Jot Oees Manutacturing Co., Milwaukee 17, Wis 


Printed in U.S.A. 


Winner at Sebring: John Bent 7 of Pe Winner at Daytona: Juni ins the 00-mileSweep= 
s. stakes, Beery Day i used Champions 


Winner at Charlotte: J 
600 with Champ 


Winner at Indianapolis: 4 ann cord 
ry ) of th 11 "Indy" winners, 


Why do winners of 9 out of 10 major races use Champion 


A. 


Experts know they can depend on Champions to wring every 
bit of performance out of every drop of gas. Your car will per- @ 


money on gasoline) with new [4 


y 10,000 miles. 


form better, too (and sav 
Champions. Put in a set ev 


«— | CHAMPION 
a 


Worn 


New Ideas in Photography 


PUSH-BUTTON ZOOM 


—all with one finger! 


Look! A single button operates the camera and zooms your movics, too! 


Z-0-0-0-M! Push button zooms your movies, electric eye 
sets the lens—new Kodak Zoom 8 Reflex Camera 


Now! A push button brings you the most 
marvelous thing that’s ever happened tomovies 
—the zoom! You look through the finder and 
before your eyes people and objects suddenly 
swoop close and fill the scene. Or, starting 
with a close-up, the scene suddenly widens 
like opening the curtain on a gigantic stage. 
Since you view through the lens of this new 
Kodak Zoom Camera, you see exactly what 
will appear in full, brilliant color on your 
screen at home—a wholly new and dramatic 
experience in movies you make yourself. 


You can also zoom manually with this 8mm 
camera, or set the lens in advance at any 
position from wide-angle view to telephoto 
close-up, without taking a step. And the 
camera’s electric eye makes all the exposure 
settings for you . . . automatically. 

Inspect this remarkable new movie camera. 
You'll find it at your photo dealer’s now. 
Price: less than $190, or as little as $19 down. 
See your dealer for exact retail price. Many 
dealers will take your old camera in trade. 


Prices are subject to change without notice. 


PICTURE IT NOW...SEE IT AGAIN AND AGAIN! 
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POWER 
FILM WIND 


—10 color shots in 
10 seconds! 


Listen! You can hear the film advancing automatically for the next shot! 


BZZ-Z-Z-T ! Power drive winds the film, electric eye sets 
the lens—new Kodak Motormatic 35 Camera 


If ever a camera wouldn’t let you miss a pic- 
ture this is it! 

The new Kodak Motormatic 35 Camera 
power-winds the film automatically—quick 
as a wink. It’s ready for the next picture in- 
stantly. Now you can click off sequence shots 
that tell the whole story. Catch that fleeting 
expression that so often happens just after you 
press the button. 

The electric eye adjusts the lens automati- 
cally for picture-perfect exposure—dawn to 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


SEE KODAK'S “THE ED SULLIVAN SHOW" AND “THE ADVENTURES OF OZZIE AND HARRIET” 


sundown, summer or winter, in bright sun- 
light or shade. You get a good shot every shot. 

And imagine—automatic flash setting! Just 
set the distance, and the lens opening auto- 
matically adjusts for correct flash exposure! 


This is the most automatic, fastest- 
operating 35mm camera Kodak ever 
made. Costs less than $110, or as 
little as $11 down. See your dealer. 
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By Martin Bunn 


COASTING soundlessly through the open door, the black '59 

sedan was inside the Model Garage before Gus Wilson, 

the proprietor, and Stan Hicks, his assistant, were aware 
of it. Equally surprising was the stranger who got out. 

A small man in a somber black suit, he had a big nose, a bald 
head, and a standing slouch. He looked like a human caricature 
of a tame vulture. 

“What can we do for you?” asked Gus. 

“My left-turn signal does not work,” said the stranger, his 
voice too big for his size. 

“Let's see,” said Gus. He switched on the key and flipped down 
the signal lever. The dash indicator stayed dark. So did the front 
signal lamp. The right-hand signal and indicator worked normally. 

Gus found both front and rear bulbs burned out. He replaced 
them and checked the wiring for frayed spots. There were none. 

“Had this trouble before?” he asked. 

“Not in the two months I've had this car,” boomed the little 
man. “But this is the first time I have taken it out on a case.” 

“Just wondered whether it could be a short,” remarked Gus, 
“because both bulbs went at once. Probably not.” 

“I doubt it, too,” remarked the stranger. “But I expect to be 
back.” 

He paid the small bill, hopped into the black car, and backed out. 

“Now why,” asked Gus of nobody in particular, “does he think 
he'll be back if there’s no short?” 


JRECISELY the same time next afternoon the black car rolled 

in once more. 

“Tt happened again, as I foresaw,” said the round-shouldered 
little driver. “Will you please make repairs? It is most important.” 

This time neither signal worked. Gus traced current up to the 
flasher, but it wasn’t getting through. 

“Your flasher unit is defective,” he reported. 
new one, but your real trouble may be a short. 

“No, no,” boomed the little man. “You will find none. But do 
check; it is vital to me to know whether you can find a reason 
for this difficulty.” 

Stan shook his head as the customer walked out. “I don’t dig 
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“T can install a 


Rey ULE 


him, Boss. He’s sure you won't find any- 
thing, but wants you to try.” 

“Looks that way,” Gus admitted. Stan 
helping, he checked the whole lighting 
system. With the new flasher in, the 
signals worked perfectly. Wires were as 
good as new. The junction block on the 
radiator yoke was a bit askew, but all its 
terminals were tight. Battery straps and 
clamps which, if loose, 
might be causing voltage 
surges, were secure. A 
meter showed the charg- 
ing voltage to be correct. 

“So he's right,” 
shrugged Stan. “We can’t 


Stan proved a prophet. 
The little man smiled 
knowingly when Gus re- 
ported that all checked 


okay. 

“Very good indeed!” 
‘The bald, birdlike head 
bobbed delightedly. “Of 


course I shall see you 


” made of 


They were 
BALKY automatic 
transmission made 

Gus forget his odd cus- 

tomer until, just 24 hours 

later, the black car re- 
appeared, its driver 
strangely excited. 

“A headlight burned 
out this time. Remark- 
able! I shall do a paper 
on this—with your con- 
firmation, of course. 
Please check most care- 
fully.” 

“We did last time,” said Gus. “You 
seem to know something about this trou- 
ble that you haven't told us.” 

‘The bald head cocked sidewise. “Yes, 
I will tell you, although you may not be- 
lieve.” The little man’s chest swelled. “I 
am Jonathan Rowen, an amateur psychic 
investigator, student of the mysteries of 
life and death. The past two nights I 
have spent—alone—on Eagle Crest.” 

“In the old Tolliver house, the one peo- 
ple say is haunted?” asked Stan. 

“Precisely. The influence of its psychic 
phenomena extends to the foot of the 
mountain. It is there, when I enter the 
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time 


because t 


came 


Where'd it come from? 


THE CHISEL: This tool 
has been traced back as far 
as the Stone Age—100,000 
years ago. The first exam- 
ples were very small, and 


without handles, Later the 
chisel was pi 

ing so it could be fitted 
into a wooden shaft. Cop- 
per chisels appeared some- 
before 3000 B.C. but 
jidn’t replace stone tools 
"y were too soft 
to be used on anything but 
wood. The metal chisel onl 
to its own muel 
the Iron Age (be- 
ginning about 1200 B.C.) 
when metals of sufficient 
hardness could 


private road, that my lights always fail!” 

For a moment Gus was speechless. 
“You don’t mean,” he said at last, “that 
you think they’re doused by—spooks?” 

“Unless you can prove otherwise, Mr. 
Wilson, I shall so report to the Society 
for Psychic Research. And,” concluded 
Rowen jubilantly, “I am certain you will 
not be able to.” 


HALLENGED by 
the little man’s cock- 
sure attitude, Gus re- 
checked everything he 
had done before. The 
socket wiring and ground 
strap of the burned-out 
headlamp were in good 
order. Even a high-volt- 
age meter test showed no 
trace of a short circuit. 
“Couldn't find a 
thing,” Gus admitted 
when Rowen returned. 
“But I still think there 
may be a_ fluctuating 
short we just haven't 
traced.” 

“No, no, Mr. Wilson,” 
protested Rowen delight- 
edly. “This is your in- 
terpretation. But I know 
that the spirits may re- 
sent my intrusion, can 
be mischievous and even 
malevolent. Why should 
an electrical defect ap- 
pear always—and only— 
on Eagle Crest road?” 

“Let's find out,” sug- 
gested Gus. “Suppose we 
go along and see what 
happens?” 

“Excellent. I shall be delighted. Shall 
we start from here at eight?” 


me or stone. 
robably used 


led with a 


HOST hunters!” chuckled Stan as 

he and Gus awaited Rowen that 
night. “That’s a new job for us to be 
tackling, Gus.” 

“T'm not hunting ghosts,” growled Gus. 
“Just some tricky-wiring grief. You load 
those parts I told you to?” 

Stan nodded as the black sedan rolled 
up. Gus got in, stowed a tool box under- 
foot. As they moved off he heard his own 
car follow, with Stan at the wheel. 

Rowen’s blinker signals worked fault- 


CONTINUED 


Flame Removed Tip Cools Rapidly Gets Cooler 


ACs stay clean longer! 


‘The searing 2000-degree heat of a blow-torch can tell you plenty about spark 
plug performance. AC’s exclusive long, thin, “Hot Tip” insulator heats more 
rapidly in the flame, cools more rapidly when the flame is removed. 

‘The faster heating action burns off combustion deposits . . . the faster cooli 
prevents engine-damaging pre-ignition . . . the long, thin, deeply rec 
insulator design provides maximum clearance for “scrubbing action” by 
combustion gases to destroy accumulations as they form. 

AC's “Hot Tip” means more miles of sure-firing operation and economy, with 
less cleaning and servicing. Next time you need spark plugs, ask for AC 
Fire-Ring Spark Plugs with the famous “Hot Tip.” 


AC SPARK PLUG BB THE ELECTRONICS DIVISION OF GENERAL MOTORS 


ing Spark Plugs 


THEY MUST BE THE BEST? 


Still Cooler 


13 


lessly in town and, later, when he sig- 
naled a turn off the parkway. A few miles 
farther on, a great stone pillar loomed 
up on the left side of the road. Rowen 
flicked the signal lever down, slowed not 
quite enough, and swung the wheel. The 
big car lurched over a gravel apron, 
almost bottomed on the ruts of a neg- 
lected dirt road. 

“It’s right here—” began Rowen, and 
interrupting himself, he pointed to the 
dash. The signal lever was still down, 
but the dash indicator had quit blinking. 


“We're looking for Route 7.” 


He moved the lever to the off position. 
“Stop right here,” ordered Gus, and 
got out. Raising the hood, he asked 
Rowen to try the signal again. It worked! 
The left lamp winked in time to a red 
flashing at the rear. The engine revved 
up as if Rowen were eager to be away. 

“What's up, Gus?” 

Stan’s breathless query—he had come 
up unnoticed—was so startling that Gus 
dropped the hood. It crashed down on 
the roaring engine—and the left head- 
light died. Rowen hopped out in high 
excitement. 

“You saw! You are witnesses!” 

“Change that sealed-beam unit,” Gus 
told Stan, While his helper brought a 
new lamp from the other car, Gus flung 
the hood up. played his flashlight on 
the massive engine, traced the headlight 
wiring to the junction block. 

All six terminals, as Gus well knew, 
were securely tightened. But in the pow- 
erful flashlight beam one end terminal 
showed a spot of discoloration. Gus won- 
dered whether it had been there before 
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—the shop lights weren't as bright as the 
flash beam. 

He swung the light around the junction 
block. Nothing could have touched the 
darkened terminal. Nothing ever came 
near it except the hood. 

‘The hood—always up when he checked! 
With the flashlight, Gus sought out a 
small brace at the front corner of the 
upraised panel. On it was a tiny spot, 
black as if burned by an electric arc. 
Lowering the hood, Gus fingered the spot, 
felt the terminal below it. 

“There's your spook,” he 
told Rowen. “This junction 
block is high at one end. 
The hood doesn’t touch 
it, but banged down or 
bounced by road shock, this 
brace shorts the terminal 
that goes to your left-turn 
signal.” 

“No!” The word was a 
blast of disappointment. “It 
would blow a fuse.” 

“Not this kind,” ex- 
plained Gus. “A come-and- 
go short like this doesn’t 
last long enough. But it does 
cause sudden voltage surges 
that burn out bulbs.” 

Deflated, the little man 
turned away. Gus loosened the junction 
block and retightened it lower down. 
With the new headlamp in and the left 
blinker working, he slammed the hood. 
The lights stayed on. 

“Sorry we scared away your ghost,” 
Gus said to Rowen. 

“The truth must be faced,” said the 
little man in a sepulchral voice. 

As he paid Gus, he slipped a card into 
his hand. “Perhap I can do something 
for you one day, sir.” 


ABTER the tail lights of the big car 
vanished up the hill, Stan remarked, 
“One for Halloween, wasn’t it?” 

‘Almost hated to spoil his ghost for 
him,” Gus admitted. 

“Oh, he didn’t hold it against you, 
Boss. Even said he might do something 
for you. Wonder what his business is 
when he’s not ghost-hunting?” 

Gus turned the card over in the glow 
of his car's headlamps. He grinned at 
Stan wryly. “Mr. Jonathan Rowen is an 
undertaker.” 


Gift idea from Texaco—for now, for Christmas! 


Big, authentic scale-model service station! 


| Special Price $3.50 A delight for any youngster! Order now. Lay it away 


| 
i 
{ 


for Christmas. This toy Texaco Service Station is 
Bless hep custom-made by “Buddy-L”—makers of the famous 
model car + overhead lube | toy Texaco Tank Truck, It will be delivered to your 
bay doors open and close door for the special price ot 
Rial papers ag just drive in to your nearby Texaco Dealer. Ask him 
light poles:e:2 Texace for a free coupon. Fill it out and mail it with your 
signs + oil display cabinet check or money order. It’s that easy to get this exclu- 
Pies aati etd hiss sive Texaco Dealer offer—good only in the U.S.A. 
rack with tulolatare {ices Is your car ready for safer, surer, colder-weather 
driving? When you come in for your coupon, get a 
Texaco Fall Safe-T check-up. 


+ other station equipment 


Order now...lay away for Christmas. See your Texaco Dealer. 


Raising Whales for Food 
[Continued from page 76} 


40- or 50-tonner. Whale milk is extremely 
rich in fats—much more so than cow's 
milk—and to enable her baby to grow 
at such a speed the mother must produce 
something like a ton of milk a day. This 
is a thought that should make a dairy 
farmer's eyes pop. 

It was once believed that whales live 
to enormous ages—perhaps hundreds of 
years—and take correspondingly long to 
become mature. But it is just the oppo- 
site. A whale is full-grown at two, can 
be a parent at three, and has reached a 
ripe old age at 50. 

Floating gold mines. All the facts and 
figures about whales are a little over- 
whelming, but here is one important to 
our argument: The value of the meat and 
oil products in a single large whale can 
be as much as $30,000. No wonder that 
many nations send fleets of factory ships 
and catchers into the Antarctic each sum- 
mer. And no wonder that they were 
threatened with extinction before inter- 
national regulations limited the catch. 

When you consider how farmers have 
improved the standard of all domestic 
animals by breeding them for desired 
qualities, it is obvious that whales pro- 
vide us with wonderful opportunities. 
With our modern resources, we should 
have no great difficulty in taming, or at 
least controlling, whales. The first men 
to tame elephants, more than 2,000 years 
ago, faced a more formidable challenge. 

Granted that it is possible to herd and 
breed whales as we do the much tinier 
cattle of the land, what would be the 
advantages? Well, we could steer them to 
new feeding grounds where they could 
feast on artificially fertilized crops, and 
grow more rapidly than they do under 
natural conditions. We could protect 
them from their natural enemies, the 
swift and ravenous killer whales. We 
might even train those fierce monsters to 
act as marine sheep dogs, herding our 
flocks for us. We could improve the 
amount and quality of the food products 
they yield and could eliminate today’s 
cruel, wasteful methods of slaughtering. 

It might also be possible to keep herds 
of milch whales, purely for the ton or so 
of milk they produce every day. Design- 
ing a milking machine for a whale would 
be an interesting engineering problem, 
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but not a very difficult one, for the whale 
does all the work. When her calf wishes 
to feed, which must be fairly often—it 
puts on weight at the rate of about 500 
pounds a day—the mother whale literally 
squirts her milk into the baby’s mouth in 
a high-speed, powerful jet. This forced- 
feeding technique has presumably evolved 
so that whale calves can suckle while 
submerged, without getting sea water into 
their mouths. 

Whale milk, incidentally, is much too 
rich for direct human consumption, al- 
though one could probably acquire a taste 
for it. But it would be an extremely 
valuable source of fats and other foods, 
once it had been properly processed. 

Riding herd. Some people may doubt 
whether it would be possible to get such 
enormous and powerful animals to obey 
our instructions and to do exactly what 
we wanted. However, the work already 
carried out in training porpoises shows 
how intelligent and cooperative the ma- 
rine mammals can be. Whales and por- 
poises belong to the same order of the 
animal kingdom—the cetacean. In any 
event, it may soon be possible to control 
even ‘the most untamable creatures by 
passing weak electric currents into the 
proper areas of their brain, This has been 
done experimentally with monkeys with- 
out causing any harm or distress to the 
animal. So we may develop some kind of 
radio-control unit for whales, permanent- 
ly installed on the leaders of the herds, 
which would be switched on when we 
wished them to carry out our orders. 

In a novel called The Deep Range, 1 
tried to describe how “whale ranchers” 
some 50 years from now would use midget 
submarines to control and protect their 
great beasts. The parallel with the old- 
time cowboy is obvious, but it cannot be 
taken too far. The ranches of the sea 
will not be fixed, for they will move from 
the polar regions to the equator with the 
seasons. Such old-fashioned ideas as 
whale rustling, or shooting it out with 
the boys from the rival ranch, hardly 
fit into this picture. But the life of a 21st- 
century whaleboy would still have plenty 
of excitement, even though he may use 
an atomic-powered submarine instead of 
a horse, and curtains of electric impulses 
in place of a lariat. 
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War Room in the Sky 
[Continued frum page 9 


American retaliation, firmly, and at once. 

Wilson speaks coldly, methodically, 
from his war room in the sky. He con- 
tacts surviving Air Force units, here and 
abroad, and individual planes. There are 
terrible gaps in the communications, 
showing him that missiles or bombs have 
been there first. As this contacting is 
going forward, the four other members 
of the control team are collecting and 
interpreting battle-damage reports from 
SAC units that have gotten safely into 
the air and are available to General Wil- 
son as striking units. 

"The second-by-second progress of the 
enemy attack—and the American coun- 
terattack—is plotted on a board for Gen- 
eral Wilson to see. He does not fumble 
or hesitate. He knows his basic plans, 
he knows the best alternates, he knows— 
through many practice sessions—what to 
do under the changing conditions. He 
does these things, conducts the counter- 
attack from his airborne command post, 
invulnerable to missiles, seven miles in 
the sky over the center of the U. S. 

That’s the way the airborne command 
post would work for real. Bill Morris and 
I took our ride with General Wilson, 
Colonel Lewis, and their staff to observe 
the practice operation first hand. 

Patching through. General Wilson 
contacted more than 70 SAC bases, all 
over the world, with success. He was un- 
able, because of atmospheric disturbances 
(or possibly because the planes were op- 
erating under mandatory radio silence), 
to contact three planes flying in a dis- 
tant area. An aide explained to us that 
these planes could, and would, have been 
reached in a real emergency, by patching 
through ground stations. When I first 
listened in, by plugging into a jack on 
the switchboard, I heard only howls, 
squeals, garbled voices. 

In response to my obvious disappoint- 
ment, General Wilson said, “Here—take 
my seat at the control table. Colonel 
Lewis, over there, will brief you. Then 
tell me what you think.” 

I took the General’s seat and put on 
his headset. Colonel Lewis, a no-nonsense 
type with a jutting jaw and hot blue eyes, 
explained that I must work the intercom 
with my foot to transmit to him. 

“When you were on the panel back 
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there,” en explained, “you were hear- 
ing six or seven channels coming in all 
at once. Those boys on the board fish 
around for the best—and give it to us—all 
by itself. Let me show you. Where would 
you like us to make contact?” 

“How about Guam?” 

Colonel Lewis spoke briefly, using a 
code name I'll call Hula Hoop. Within 
seconds a voice said, “This is Hula Hoop. 
Go ahead, Private Eye.” 

“How do you read me,-Hula Hoop?” 

“Five by five!” [perfect reception] the 
voice from Guam said. “How us?” 

“Five by five,” Colonel Lewis answered. 
“Private Eye, out.” 

He then talked to Europe, Africa, and 
Greenland, with good results. Some were 
five by five. Some weren't so good. But 
all were clear enough to be understood, 
as were our transmissions to them. 

To the other side of the world. This 
flying command post is still very new 
in SAC. The flight Bill Morris and I took 
was a training mission as well as an op- 
erational back-up. They ran through all 
the contacts they’d have to make in an 
actual counterattack, from the war room 
under the Pentagon to the remotest con- 
trollers on the other side of the world. 
‘They issued coded orders to bombers and 
tankers to simulate an emergency take- 
off (stopping the takeoff before it was 
airborne). Awkwardnesses in communi- 
cation or teamwork were noted. 

By “patching,” the KC-135 can seize 
and use all normal ground communica- 
tions systems available to the big war 
room at Offutt: telephone, teletype, 
‘TWX, and the like. A new paper-tape 
system was being evaluated during our 
flight. It takes down messages in printed 
form, eliminating the chance of errors 
when static is bad~and providing a rec- 
ord for later study. 

If an international crisis arises, SAC 
has plans ready to keep an airborne com- 
mand post aloft at all times. Three KC- 
135s are already fitted out with the nec- 
essary communications equipment and 
are standing by at Offutt. In case the 
tanker should have to land at a remote 
field because of fuel starvation, its auxil- 
iary power units could even supply pow- 
er enough to run the radios (and the 
war) from the ground. 
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New Polaroid Camera Thinks for Itselt 
[Continued from page 81) 

mount is a sliding switch that you posi- 
tion for each exposure’s lighting condi- 
tions. If it’s an indoor (available light) 
shot, you set the marker on daylight, 
night illumination with ordinary bulbs, 
or fluorescent. If you're outdoors, you 
take the picture with the switch on 
“Normal.” You can lighten or darken sub- 
sequent prints by moving the switch right 
or left; this slides a variable-density 
optical wedge in front of the photocell. 
Also, with Polaroid’s just-released 10- 
second film, the amount of time you let 
the picture develop in the camera affects 
the contrast. Halt the process at 10-15 
seconds for medium contrast; let it go 
on up to a minute for a very dark print. 

‘These are about the only controls you 
can exercise. The camera takes every- 
thing else on itself—unless you disen- 
gage the automatic mechanism by click- 
ing another switch to “Manual.” In this 
case, you must set the camera for one of 
Polaroid’s familiar EV (exposure value) 
ratings; but such rash independence is 
best reserved for flash and time exposures. 

The sensitive eye. When you cock the 
shutter, the camera wakens. A window 
yy inch in diameter opens above the lens 
to reveal a tiny cadmium-sulfide cell. 
This electric eye, in itself, is news. More 
sensitive than the 100-times-larger se- 
lenium cell common to other automatics, 
it represents a major improvement in 
photometer design. It is photo-conductive 


| rather than photo-voltaic; in measuring 


the brightness, it varies the current pass- 
ing from a button-size mercury battery 
to a moving-coil galvanometer. The more 
light, the more current the cell passes 
and the more the coil revolves. Its final 


| position determines both lens opening 


and shutter speed. Our exploded dia- 

gram shows this simultaneous action. 
Even after the picture has been snapped 

and the eye has reclosed its lid, the cam- 


| era isn’t asleep. Pulling the film tab alerts 


its darkroom. Count to 10 and you 
can open the back and peel off the devel- 
oped print. The picture area will be ex- 
actly what the range finder framed for 
you; the exposure will be whatever the 
camera decided on. If you feel a bit 
guilty accepting the praise for the fin- 
ished product, brazen it out. One thing 
the 900 can’t do is protest. 


DEWALT is first to give you 
this 2-model choice! 


You'll be proud to own either one! 


DE LUXE 925-H, $249 


This is first 


SEE BOTH...TRY BOTH! 


The easiest way to make your choice is 
to visit your DeWalt dealer now. See 
both demonstrated! Choose yours. Buy 
it on easy, low-budget terms. 


Gadgets to Gyp the Gullible 
[Continued from pexe 102) 


After fastening a couple of electrodes 
to the patient's clothes, with wires run- 
ning to plugs in the panel but not con- 
nected to any circuit, the operator goes 
into his act. 

Having first put sweet oil on the finger- 
tips of one hand, he begins stroking the 
fiberboard disc with them. Presently, the 
viscosity of the oil thins out and his 
moving fingers start to squeak. 

“Aha!” exclaims the operator. 
now in tune with your disorder.” 

He checks the dial settings, which he 
had arranged in advance, and consults a 
code book to find out what they mean. 
They're in the book, all right, and after 
them lies an explanation. The disorder is 
revealed, and alongside is the prescription 
for it (colored sugar pills or bile salts). 

‘The man generally credited with start- 
ing the cult of diagnostic machines was 
Dr. Albert Abrams of San Francisco 
who claimed that he could tell what was 
wrong with anybody just by analyzing a 
drop of his blood, sent to him soaked into 
a clean white blotter. The blotter was 


“Pm 


then submitted to his diagnostic machine 
for a verdict. 

Though Abrams died a millionaire, 
things haven't been going as well for his 
imitators, who pop up every now and 
then. One got his come-uppance when a 
Public Health Dept. inspector sent him 
a drop of blood from a freshly killed 
rooster and received a diagnosis of “se- 
vere sinusitis.” 

Booming uranium, Today, radioactiv- 
ity is all the rage in pseudomedical cir- 
cles. Uranium-mine rubble, with less 
radioactive energy than the luminous dial 
of a wristwatch, is packaged in pillows, 
mattresses, and leather bags, and stealth- 
ily sold as a curative for ills, especially 
cancer and arthritis. If it were more 
radioactive, it would be dangerous. As it 
is, it’s merely as useless as plain dirt. 

Then, only a few months ago, the U. S. 
Food and Drug Adm. nabbed a most 
curious device that was being turned out 
in an Arizona kitchen. It was a little cir- 
cular container, made of Plexiglas, that 
looked quite like an inkwell. The hole in 
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Double protection through double in 
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Gadget 
the middle, lined with fine brass mesh, 
held an ordinary test tube. Eight tiny 
holes in the rim of the receptacle were 
filled by slender tubes of highly diluted 
radioactive chemicals in powder form. 

‘The purpose of all this was to expose 
a sample of a person’s blood, in the test 
tube, to 24 hours of radiation. After that, 
the blood serum was to be put back in 
the person. This, it was claimed by some 
who used the device, would provide “ade- 
quate and effective treatment” for ar- 
thritis, diabetes, anemia, cancer, and 
numerous bone ailments. 

Medical experts testified that the de- 
vice had no therapeutic value whatever. 
Physicists declared that the small amount 
of radioactivity to which each blood sam- 
ple was exposed could have no more ef- 
fect on it than the beam of a flashlight. 
However, they warned, anyone who han- 
dled the equipment regularly ran the risk 
of unconsciously ingesting from 10 to 50 
times more radium than he could safely 
take during a lifetime. 

Nothing stops promoters. Scares, fines, 
and jail sentences for the builders and 


lo Gyp the Gullible 


sellers of mechanical fakes haven’t put 
them out of business. One big difficulty 
is that few victims squawk. Many are 
ashamed to admit that they have been 
gulled. Sadder are the cases of those who 
haven’t yet lost faith in the worthless 
machines and gadgets they have bought, 
and are wasting vital time in which they 
should be getting proper medical care. 

The shrewdest quacks don’t advertise 
in print, for that would most easily lead 
the authorities to them. Instead, they are 
great joiners and talkers, insinuating 
themselves into social clubs and gather- 
ings of elderly people, and suavely spread- 
ing the word that they alone have the 
key to glowing health. 

They tend to flourish in California, 
Florida, Arizona, and southern Texas. As 
one official of the U. S. Food and Drug 
Adm. bitterly commented, “Wherever old 
people accumulate to enjoy a mild cli- 
mate, these harpies appear.” 

Even George Washington, enjoying the 
mild climate of Virginia, is said to have 
been sweet-talked into buying one of the 
nation’s earliest quack gadgets. 
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Where all resistance coils are in the fur- 
nace, they come on in sequence, typically 
10,000 BTU at a time, and go off the 
same way. Thus there is never a sudden 
load hike or load drop, and the flow of 
heat can be fully modulated. 

Ducts for electric furnaces can be over- 
head, or in a slab or crawl space. Base- 
ments are not favored for any type of 
electric heating. They're too expensive 
to heat, and ducts can’t be run through 
cold, uninsulated areas. 

Oil moves ahead, too. Jolted by the » 
new competition from electricity and con- 
tinuous ground-gaining by gas, oil-devel- 
opment engineers have come up with a 
glittering array of new equipment that 
promises better, easier, and cheaper heat 
from their fuel than ever. 

‘The biggest advance is the pressurized 
flue. This creates a mechanically pro- 
duced draft instead of relying on a chim- 
ney. UL approval is expected soon for a 
four-inch flue that may cost even less 
than a gas vent. It can go right out 
through the basement wall, like an auto- 
mobile exhaust. Since heat is no longer 
lost through the chimney, fuel consump- 
tion is cut about 25 percent. 

A safe prediction is that within five 
years no oil burners will use a chimney 
for draft. Gas furnaces, however, can’t 
eliminate this big heat loss. They must 
have natural draft for their pilots and for 
carrying off any raw gas leakage when 
they aren't operating. 

Jet-Heet, which last year introduced a 
new pressurized-flue furnace that works 
on jet-engine principles, now offers a 
water heater for use with it. This heater 
is touted as the lowest-priced and cheap- 
est-operating unit ever marketed. The 
usual warm-air furnace doesn’t reach 
high enough bonnet temperatures to heat 
water. Jet-Heet, three times as hot, pro- 
duces cheap hot water in quantity. Also 
offered by Jet-Heet is a new thermostatic 
register. It controls heat output in each 
room individually, and needs no elec- 
tricity or wiring. 

Iron Fireman, another of the pres- 
surized-flue furnaces, now has a hori- 
zontal model and a boiler that works by 
the same system. For hot-water heating 
systems, Dynatherm also has introduced 
a pressurized-flue boiler. 


CONTINUED 


HOW TO PROTECT YOUR INCOME! 
Earn Extra Money With A Rapid 


SHEAR SHARPENER 
AND 
KNIFE SERRATOR 


FREE FOLDER PS-1! 
BEAVER MFG. CO. P.O. BOX 434, 800 So. Isis Ave 
Inglewood, Calif 


‘A MUST FOR 
EVERYONE » 
CONCERNED! 


FOR 1961 
Exciting Lowest Priced Car. Drive it for 75¢ 
ider Agents Wanted. Send 25c for 32 page pic- 
Is. Or send $1 (refunded first order) 
and Repair Manual and 16 5x7 
tory. 
MIDGET MOTORS CORPORATION Athens 2, Ohio 


EMERSON ELECTRIC 


PORTABLE WELDER 
High Capacity ... Low Price 


Ideal for farm, home workshop. Cuts, 
brazes, solders, welds. One man can 
:--only 68 Ibs.6 welding brass 
yp to 180 amps... ¥a" to Ha" 2 
rod sizes. Write today for prices and 


EMERSON ELECTRIC o 


When the light says “go” 
but your car says “no” 


Clean your carburetor 
with 


Car behaving like a balky mule? 
Maybe it stalls, starts hard, picks up 
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No Flame, No Smoke, No Chimney 

Stewart-Warner, manufacturer of the 
already-fuel-thrifty, low-pressure Winkler 
burner [PS, Feb. ’59], has found another 
method of eliminating expensive up-the- 
chimney heat losses. The new Winkler 
burner still uses a chimney, but has a 
shutter to seal it off when its draft isn’t 
needed for combustion. The burner is 
available both in new furnaces and boil- 
ers, and as a conversion burner for re- 
placement on existing equipment. 

Featherweight liners. Look for the 
weight of all furnaces to be reduced by 
at least 50 pounds. Furnace liners of 
refractory brick are out. New ones are 
made of a lightweight mat of fibrous 
silica and alumina. They cost less, are 
easier to install, can’t break, last in- 
definitely. Most important, they reach 
incandescence almost as soon as the 
burner fires up. Conventional ceramic 
liners are slow to heat; while heating 
they lose about 20 percent of usable heat 
in soot and odor. 

Also money-saving is the new use of 
Y,-inch tubing in hot-water heating sys- 
tems, just announced by the Institute of 
Boiler and Radiator Manufacturers. The 
tiny tubing, which can be snaked through 
framing, eliminates need for all fittings 
except at the main and radiators, and 
cuts cost of risers and returns without 
any loss in heating efficiency. An esti- 
mated $150 is saved in an average in- 
stallation. 

No more dry air. Forced humidifiers 
for the first time make it possible to give 
house air all the wintertime moisture it 
needs. If you've been waking up every 
winter morning with a parched mouth 
and scratchy throat, dry air is doing it. 
Harsh, dry air is known to be an impor- 
tant factor in producing colds, sinus trou- 
bles, and neuralgia. It also harms the 
house structure, unglues furniture, and 
makes plants droop and pianos go out of 
tune. If you draw sparks when touching 
metal after walking on a rug, blame that 
on dry air, too. 

‘The new forced humidifiers can vapor- 
ize gallons of water per day, as against 
the pints or quarts that previous hu- 
midifiers could handle. With properly 
humidified air, you not only feel more 
comfortable, but you are comfortable at 
lower temperatures. For every degree you 
turn down the thermostat, you cut three 
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precision pesal prooucts 
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4, Versamatic runs in 
reverse for removing 
screws. You won't be- 
Heve how easy it is 
until you try it. 


No Flame, No Smoke, No Chimney 
percent off your fuel bill, and five- to 
eight-degree turndowns are not unusual. 
You also save by not having to open 
windows to let in fresh outside air. 

Typical of the best among the new 
humidifiers are those made by Walton 
Laboratories. They atomize water me- 
chanically, forcing moisture into the air 


NEXT MONTH: TV Tuner Repairs 


Watch for the third installment 
in the new series, “Expert Advice 
on Fixing a TV Set,” coming in 
December PS. Art Margolis will tell 
you how to get top mileage from a 
TV tuner, the part that selects the 
channels. Attention to your tuner 
can prevent or cure a number of 
vexing TV troubles. 


when a controlling humidistat calls for it. 
Cost: about $165 installed. Operating 
cost: next to nothing. 

Most humidistats use a 150-strand hu- 
man-hair element that costs about $10. 
New, too, are “‘climate-control centers” 
that’ bring temperature and humidity 
controls together in one panel for easy 
monitoring. Price: $75 and up. 

Figuring the insulation. If you are 
building a house or adding to your pres- 
ent one, no matter what kind of heating 
you plan, take your cue from the electric- 
heating people. They have shown clearly 
how much you can save on fuel and the 
size of your heating plant by thorough 
insulation. 

Insulation is now rated not by its thick- 
ness but by its effectiveness when in 
place. For that it gets an R number, 
representing its resistance to heat going 
in either direction. The higher the num- 
ber, the lower your heating and cooling 
costs and the greater your comfort. Most 
major manufacturers now put the R 
number on the package. For maximum 
insulation with electric heat and air con- 

ditioning, the standard specifies R-19 for 
ceilings, R-12 for walls, and R-13 for 
floors over vented crawl space. For rea- 
sonable comfort and economy with elec- 
tric heating, and for homes heated by oil 
or gas and not to be air conditioned, the 
figures are R-13, R-8, and R-9. Minimum 
acceptable standards: R-9, R-7, and R-7. 


Your BEST lathe buy... 


Atlas.’ metal-turning LATHE 


Atlas 12” precision lathes are 
far and away your best lathe 
buy. They give you greater © Complete V-belt drive 
capacity, versatility and per- © 16 spindle speeds, reversible power 
formance thanhaveeverbefore «rou feed ond longitudinal feed 
been available at or near their —@ Wigs threod cutting ran 
low price. Look what they * Wie ie 
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Sis saitbese, and other costly- Write for new cotalog 
” lathe features are standard on 
saddle wings, 24” or 3 ll Atlas lathes: bench, pedes- ATLAS PRESS CO. 
canters tal base with underneath drive, essai pieced ie 
* ered spindle bearings and 6-inch bench lathes. See ROS tee eeees: ee 
Atlas before you invest. KALAMAZOO, MICHIGAN 


LOCK-EASE’ NasseneNimeleg 
Graphited LOCK FLUID BS yi a\ 


fice iocks. LOCK: Furniture | Floors Boats | Woodwork 


KLEAN-STRIP 
PAINT REMOVER 


Fast * Clean * Non-inflammable 


THE KLEAN-STRIP CO., INC. 
2340 S. Lauderdale, Memphis 6, Tenn, 


DRAINS cellars, cisterns, wash tubs TREMENDOUS SAVINGS ON 
RREGAIES:- CIRCULATES - SPRAYS | HUNDREDS OF SURPLUS AND 
f= ee NEWLY MANUFACTURED ITEMS! 
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Have a paying business of your own! 4+ CHECK HERE 
Youre at dtp any froma potable weg bess 

of your cor. Hota as jute wat for youlow est CJA [JB CVC 
Put name and ad- 
dress in margin of 
this ad and mail 


ied? pol SSacan —Qtgvact™ MEETESEZNESM eros. co, 80x p-110, Try, Oto, Phone FE 2-1223 


“| brush his teeth with 
my Wen Sander-Polisher” 


Buk Face 


It's a lightweight unit—handy and quiet, but it's 
a powerful little fellow. It delivers 14,400 straight 
line-action strokes per minute . . . pertect for fine 
finishing and polishing. The pistolgrip case is 
strong black plastic. Comes complete with 6 as 
sorted abrasives and two polishing pads. The Wen 


fortnefnshing fobs aroond the home, 913-90 


for fine 
YOU CAN ALWAYS DEPEND ON 


NEWER AND FINER PRODUCTS FROM 


MULTI-PURPOSE ¥z HP “ALL-SAW"—Makes “one-job” saws 
‘obsolete. Does everything a Pattern Saw will 
do... . more than a circular saw . . . many 
things ‘normally done by a hand saw or nib- 

i] bbler—and many things that, until now, only 

a chain saw could do, UL “‘Industrially 

=> Rated,” it cuts anything from a 6” log to 
intricate patterns in wood, metal, etc. Com- 
plete with 7 blades. $44.95 
eeecccccccccseoccs 


ALL PURPOSE SOLDER GUN KIT—Feather-light slim gun 

with 100 watts power. Heats in 2¥2 sec- 
fonds. Built-in spotlight focused on work. 
The kit includes the gun, extra tips for hot- 
cutting smoothing, and rosin, core solder 
=. all in a handy” fitted box for neat com- 
pact storage. $7.95 


@eeecececcecccoce 
‘¥e" 2Speed Power Drill 
Lightweight Sabre Saw, 


WEN PRODUCTS, INC., 5810 Northwest Hwy., Chicago 31, II. 
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How to Build an Auto Smaller Than a Dot 


usual way, until this lead screw was, at 
its scale, as accurate as our original lead 
screws, at our scale. 

We can make flats by rubbing urflat 
surfaces together in three pairs—and the 
flats then become flatter than the thing 
you started with. So we improve the 
equipment by working awhile down there, 
making accurate lead screws, Johansson 
blocks, and all the other materials that 
we use in accurate machine work at the 
higher level. 


WHEN I make my first set of slave 
“hands” at one-fourth scale, I am 
going to make 10 sets. I wire them to my 
original levers so they each do exactly 
the same thing at the same time in par- 
allel. Now, when I am making my new 
devices one-quarter again as small, I let 
each one manufacture 10 copies, so that 
I have 100 “hands” at the 4; size. 

Where am I going to put the million 
lathes that I am going to have? There is 
nothing to it; the volume is much less 
than that of even one full-scale lathe. If I 
made a billion little lathes, each 1/4,000 
the scale of a regular lathe, there would 
be plenty of materials and space avail- 
able. In the billion little ones there is 
less than two percent of the materials in 
one big lathe. 

There is the problem that materials 
stick together by the molecular attrac- 
tions. After you unscrew the nut from a 
bolt, it isn’t going to fall down, because 
the gravity isn’t appreciable; it would 
even be hard to get it off the bolt. It 
would be like those old movies of a man 
with his hands full of molasses, trying to 
get rid of a glass of water. 

But ultimately we can arrange atoms, 
the very atoms, all the way down! 

Up to now, we have dug in the ground 
to find minerals. We heat them and we 
hope to get a substance with just so much 
impurity. But we must always accept 
some atomic arrangement that nature 
gives us. We haven’t got anything, say, 
with a “checkerboard” arrangement. 

V HEN we have some control of ar- 

rangement we will get an enormously 
greater range of properties that sub- 
stances can have, and of things that we 
can do. 


CONTINUED 


The Finest 
craftsmen use the 
Finest Fasteners! 
Buy SOUTHERN SCREWS for Best Results 
every time. . . . Save Time and Money too! 


ci, be sure you hove the si 
oh the igh Ses 


Only 0 SCREW Holds Like o Screw! 


<> A.0.Smith 

5 =|*) WELD 
a and 

a CHARGE 


Your workshop is not complete without this pro- 


fessional 180-amp weld and charge machine by 
A. 0. Smith. 

Weld for’ profit! Weld for pleasurs 
ac electrodes 1/16 thru 5/32” — vers 
‘other home welder can match. Use 
pairs in shop, home, garage or farm . 
Automobiles, machinery and furniture. 

‘Charge with it too! This versatile welder comes 
with an extra bonus — a full-time battery charger 
for both 6. and. 12-volt batteries. With battery 
charger, $240.00. Without battery charger, $161.00. 
Both prices include accessory kit. Prices slightly 
higher west of the Rockies. 

WRITE FOR FREE CATALOG TODAY 


A.O. SMITH welding Products ion 


CORPORATION Milwaukee 1, Wisconsin 


Weld all 
tility no 
for re- 


... MOST 
OF 
ALL 


® 
Ask any skilled electrician 
or auto mechanic about 
CHANNELLOCK Pliers. 
He'll tell you they're the 
handiest pliers of them all 
« « « basic tools he wouldn't 
be without. And this same 
all ‘round usefulness will 
help you do hundreds of 
jobs . . . faster, easier. Be 
sure your basic tools include 
genuine CHANNELLOCK 
Pliers. Get them at your 
tool supplier's. If he’s out of 
them, ask him to order for 
you. Available in three jaw 
capacities: %",1%" and2". 


Use it as a plier Use it as a wrench 


CHAMPION DeARMENT TOOL COMPANY 


Write for Catalog of Complete Line of Pliers 
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Now—Use the Finishing Secret of 
World-Famous Furniture Manufacturers 


watco DANISH 
IL FINISH 


NEVER BEFORE AVAILABLE TO YOU 


For the first time available to you is the original time- 
proved WATCO Danish Oil Finish used by international 
hhames in luxury furniture. WATCO is used to produce the 
same beautiful, natural wood finish you see in the finest 
furniture and paneling—yet, it’s so easy to use...in one 
simple application you can seal, prime and finish new wood. 
Secret is in the polymerizing oils in WATCO that give 
you the toughest and richest oil finish of any in existence, 
Use it clear to bring out gorgeous color and natural grain, 


oF use with stains. Save wasted hours spent sealing and 
sanding...save money, because you need only WATCO! 
ied, superior results...the 

tural wood finish’ that 


1 Easy 
Application 


. 
PRIMES! 
SEALS! birch, cherry, teak, 
mahogany, knotty 
FINISHES! | pine and’ ceaar. 
futt QUART—SPECIAL 
MAN wwtropucTORy OFFER 


of WATCO Danish 0i 
ing booklet at 3pe- 


Rush to me full 
Finish with Wood. 
ial price of $2.93. 


Zo 


§ ci. sate 
4 My local dealer's name is: _____ 
10 DAY MONEY EACK CUARANTEE—eend anc or money orn 
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How to Build an Auto Smaller Than a Dot 

Consider, little coils and condensers 
(1/30,000 inch or smaller), one right next 
to the other, over a large area, with little 
antennas sticking out. 

Ts it possible to get a whole set of 
antennas to emit light as an organized 
set of antennas emits radio waves to 
beam the radio programs to Europe? 

If we go down far enough, all our de- 
vices can be mass-produced so that they 
are absolutely perfect copies of one an- 
other. We cannot build two large ma- 
chines exactly the same. But if your 
machine is only 100 atoms high, you only 
have to get it correct to one-half of one 
percent to make sure the other machine 
is exactly the same size—100 atoms high! 

We can do chemical synthesis: A chem- 
ist says, “Look, I want a molecule that 
has the atoms arranged thus and so; 
make me that molecule.” He mixes this 
and that, and he shakes it, and he fiddles 
around. And, at the end of a difficult 
process, he usually does succeed in syn- 
thesizing what he wants. By the time I 
get my devices working, so that we can 
do it by physics, he will have figured out 
how to synthesize absolutely anything, 
so that my devices will really be useless. 

But it would be possible (I think) for 
a physicist to synthesize any chemical 
substance that the chemist writes down. 
Put the atoms down where the chemist 
says, and so you make the substance. 
The problems of chemistry and biology 
can be greatly helped if our ability to 
see what we are doing, and to do things, 
on an atomic level, is developed. 

You might ask, “Who should do this, 
and why should they do it?” I pointed 
out a few of the economic applications, 
but I know that the reason that you 
would do it might be just for fun. 

Let’s have a competition between lab- 
oratories. Let one laboratory make a tiny 
motor and send it to another lab which 
sends it back with a thing that fits inside 
the shaft of the first motor. 

To get kids interested, I propose some 
kind of high-school competition. Even the 
kids can write smaller than has ever been 
written before. The Los Angeles high 
school could send to the Venice high 
school a pin which says on it, “How's 
this?” 


When they get the pin back, in the 
dot of the “i” it says, “Not so hot.” 


wrcgeeaeatat ROM x eeks cicero 
wit TRANS: t 
Bronze |E coTH? fg? AE 7 FORMER & LIGHT 


es 1 152, 88, 5008750 PONER mapction 
= 
Top quolity remnant trims of 


WISCONSIN WIRE WORKS 


APPLETON = WISCONSIN | fai __ 55 POWER 
; | NE seine 


ASTRONOMICAL 
TE LESCOPE 


"enlesee 28 ite 


fer WOK, OK nd 
aos 
q FP wr 4 
WITH OW COST BELSAW. tome i yo 
GWE 4 SLIDE RUE 
neers 
. DRAFTING MACHINE 


MECHANIC’S 
aOR TEs ‘a 


2 eB ee ae 
| QZ 

giao 

12.00, SPORTS KNIFE 


‘seven of them, 
fined tor protection. Three 
heavy-duty’ drawers 
tools1 exten deep drawer for 

is. intch Tocks 


power 
Entire cabinet. ‘Two-tone ofl- 

nt finish, Free bulletin de- 
Seribes 1b tol cheat 


HUOT MFG. Co. 
532 No, Wheeler Street, St. Paul 4, Minnexote 


ARMY. NAVY SURPLUS SAL 


THERE'S A 


HEAT-THIEF ©" 


IN YOUR ATTIC 

stealing heating dollars! 

He's there, that is, if your attic’s 
t insulated, or if old insul: 

tion has deteriorated. To foil 

him completely just 

pour Zonolite 

vermiculite be- 

tween joists right 

over old worn-out 

insulation. Fuel 

bills shrink up to 

30% and stay low 

because Zonolite 

never loses effi- 

ciency in any way. 

Costs so little too! 

Mail the coupon 
for full details. 


1 ZONOUTE FS-110 
[Tate cSelie, chivoge 3, 
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Saturn: Our Bet in the Space Race 
[Continued from page 109) 
ioning thrust will ease the booster into 
the water some 200 miles below Cape 
Canaveral. 

There will be three versions of Saturn 
—C-1, C-2, and C-3—each using the same 
booster design and differing only in the 
upper stages. 

Operations schedule. The three-stage 
C-1 will be launched for the first time 
next summer. Its upper stages will be 
water-filled dummies, and it will travel 
only 200 miles downrange. The second 
stage will be ready in 1962. The oper- 
ational rocket will start lifting heavy 
space probes and satellites in 1964, It 
will be able to shove 12.4 tons into an 
orbit 100 miles above the earth. Or lift 
4,500 pounds into an apparently station- 
ary, 24-hour orbit 22,700 miles high. Or 
gently land 2,400 pounds of instruments 
and radios on the moon. 

‘The larger C-2 version will not be used 
until 1968 or 1969. After the C-2, there 
may be a five-stage C-3 Saturn. Or an 
entirely different rocket, based on Sat- 
urn’s design, may be evolved. 

Von Braun sees many important uses 
for all three versions. One of the most 
dramatic jobs for a C-2 or C-3 Saturn 
will be to lift a manned space laboratory 
and “caboose” into orbit. Says von Braun: 

“This would be a capsule fashioned 
after the present Mercury capsule, per- 
haps for three people. Attached to the 
capsule would be a sort of caboose, where 
the men could live and work for two 
weeks or so—do all sorts of research in 
outer space. When they want to return 
to earth, they could crawl back into the 
capsule, detach the caboose, retard their 
speed somewhat, and go back into the 
atmosphere.” 

Until Saturn, our previous adventures 
into space will have been mere darts—a 
grab for information at hand and a mes- 
sage back to earth. Saturn will make pos- 
sible a true space laboratory—a stable, 
permanent platform sufficiently large and 
well-equipped to make the searching 
probes our expanding science demands. 

‘There is important work waiting to 
ride on the big bird. It’s a bird with a 
built-in risk. But N.A.S.A., Congress, and 
the President feel this way: If the gamble 
pays off, it will be one of the best bets 
we've ever made. 
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FREE with regular VACO DU-11 reversiz 

ble, Midget driver handle fits into. 
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use the solder 
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KESTER SOLDER 


For your electrical work, radi, doityourelt projects 
Use the best... . KESTER SOLDER. Send for 
rice Te-page book that tells you now! 
KESTER SOLDER COMPANY 
4254 Wrightwood Avenue » Chicago 39, Illinois 
OVER 6o YEARS" EXPERIENCE IM SOLDER AND FLUX MANUFAC! 


Me 


HANDLES 
“BIG TOOL” 
PROJECTS 


Dremel 
moto-shop 


Versatile, multi-purpose tool for every work- 
shop —and one the whole family can use. 
Handles delicate scroll work, o tool” 
Projects. Moto-Shop is basically a 15-inch jig 
a power take-off. It has a powerful 
ball-bearing motor — cuts through 1%” wood, 
light metal, tile, plastics. Table tilts to 45* for 
angle and bevel cuts, raises and lowers to new, 
blade area. 4-way blade holder permits 
cutting in any direction. Moto-Shop is self 
contained —no belts or pulleys. Unique blade 
guard makes it safe for the whole family. 
Model 571 Mote-Shop — 15-inch Jig Saw with disc 
sonder attachment... ones $3.95 
Model 572 Deluxe Mote-Shop — 15-inch Jig Sow with 
disc sender, grinding wheel and guard, wire and cloth 
buffing wheels, 30” flexible shaft ond a 12 piece 
occessory set. oo A995 
Ask your dealer for a demonstration —or 
WRITE FOR POWER TOOL CATALOG 


Dremel MOTO-SAW 


Cuts the most intricate 
and delicate scroll 
‘accurately at 7,200 strokes 
per minute. Handles 4" 
‘wood, light metal, plastics, 
floor and wall tile, Model 
203... $6.85 


ealiy Per Tos Since 1934 


DREMEL MFG. CO., Dept.120-L, Racine, Wis. 
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| must be kept out of the barrel. 


The Rig You Need to Make Hard Cider 
‘ontinued from page I 

Theoretically, fresh soe cider will 
have enough yeast cells to start fermenta- 
tion. Sometimes this may work out, but 
the chances are that bacterial action will 
get going first and cause odd flavors or 
a vinegar-like product. To be sure, dis- 
solve seven to nine cakes of dry yeast, 
or pulverized yeast, in about 10 gallons 
of cider and add this to the barrel. Throw 
in 10 pounds of the cheapest blue raisins 
and rock the barrel (now about 90 per- 
cent full) back and forth to get every- 
thing mixed thoroughly. Top off the bar- 
rel, level full, and stuff a bit of clean 
cotton in the top bung. 

Nature takes care of the rest. Just go 
away for about three days and give it a 
chance. By this time fermentation should 
be kicking up a few fumes and you're 
ready to install a U-shaped fermentation 
tube. A neon-sign firm gave me my U 
tube. From here on, air is deadly and 
Fit the 
wooden plug and tube snugly into the 
top bung and melt paraffin around the 


| opening for a seal. The open end of the 


tube goes under water so gas can escape 
but air can’t enter. In about 10 days the 
whole works should be bubbling merrily 
in happy anticipation. Be patient. In the 
grand tradition, leave the tube in and 
watch the water level for six months. 
Then remove the tube and seal with a 
solid plug and wax. 

This is the moment you've been look- 
ing forward to. If all has been done with 
care and respectful regard to the deli- 
cate wine-making process, the consumma- 
tion will be glorious. The stubborn bung 
should yield a clear and heady liquid to 
please the most sensitive palate. 

If you want a somewhat headier drink 
—though the law may frown on this—you 
can fill a wooden bucket with your wine 
some bitter night and place it outside to 
freeze. The writer sampled his stuff in a 
CO, antifreeze tester and it didn’t set up 
until chilled to 10 above zero. So judge 
accordingly. Break up the frozen mass 
and hang it in a bag or cloth indoors 
with a crock underneath. As it thaws, 
catch the lovely drippings until about 
half the original mass is melted. This 


| portion will have the most alcohol in it. 


Aside from its illegal aspects, this is a 
sport to be pursued in moderation. 
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© Yellow for maximum visibility! 
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e Come U. S. Minibuses 
[Continued from page 851 

The 80-hp. engine pushes some 3,000 
Ib., about 650 more than with the Corvair 
sedan, so acceleration is less than blind- 
ing. It’s adequate to keep up with normal 
traffic, but passing on the highway in the 
45-60-m.p.h. range requires a long, clear 
stretch of road. The Greenbrier cruises 
smoothly and easily at 60 or 65 m.p.h., 
and will top 70. If it’s poky by compar- 
ison with conventional station wagons, 
the Chevy sports wagon is a ball of fire 
next to the VW Microbus—which strains 
to get up to 55. 

(The Ford Econoline bus, with five 
more horsepower and some 340 Ib. less 
weight, should edge the Greenbrier in ac- 
celeration. But its greater frontal area 
will hold maximum speed to about that of 
the Chevy sports wagon.) 

When we moved to another truck test 
area, one with rugged sand and gravel 
roads, the Greenbrier proved its claim to 
the “sports wagon” designation. It clawed 
its way over the heaviest going with no 
hesitation. The weight of the rear engine 
on the driving wheels gave it the traction 
to plow through loose sand. It didn’t set 
any speed records climbing a steep, sandy 
hill trail crisscrossed with eroded ruts, 


| but it got to the top. 


Off the beaten path, you'll do fine with 
a Greenbrier. It will take you into back- 
country camping sites and fishing holes. 
With two of us aboard, it negotiated ruts 
that would have hung up an ordinary, 
low-slung sedan or wagon. But with a 
full payload and the ground clearance 
down to the minimum of 6.6 inches, even 
the Greenbrier would have trouble mak- 
ing it over one of the stretches we hit. 

‘A few squeaks and rattles developed 
during this rough going, but the most 
annoying appeared to be curable by bet- 
ter adjustment of the top latch of the 
“French doors” in the right side of the 
vehicle. Any lack of rigidity that might 
be suspected because of all that door 
opening pierced into the boxy body—the 
Greenbrier has double doors on both 


| sides, the Microbus and Ford bus on just 


the right side—didn’t show up during this 
short, but grueling, test. Long periods of 
rough usage might change the story. 

The rear engine is audible, but not 
disagreeably so. In fact, it’s noisier when 
idling than while under way. 
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Answers to 
PS Puzzlers 
on 28 and 30 


Election puzsle. A diagram immediately 
shows the choices in the first round: 

S voted for B or P 

suit a = 2a Tt 

THOMPSON JONES B Hy 8 

PETERS Ato 77 3 


We know that Brown must have voted for 
Smith the first time. This forces the choice 
for the others, and shows immediately that 
Peters voted for Jones. 


Sandals. 20,000 sandals are worn. Were 
you fooled? It doesn't make any difference 
what percent wore just one sandal. If half 
the rest go barefoot, the other half com) 
sate by wearing two sandals each. It all av- 
erages to one sandal per native. 

Sister? Yes it's possible for two unrelated 
men to share a sister. She's a half-sister to 
both. It would happen if a couple married 
and had a daughter, then were divorced and 
each remarried and had a son. The sons are 
unrelated. 

Smoking. It must have been Nov. 21. He 
smokes 29 ap every three days by his 
method, 30 by hers. But given his uneven 
amounts, there must be a time when their 
totals are alike. There is: At the end of 10 
days he will have smoked 29 x 3 = 87, + 13 
= 100 cigarettes. That's 10 a day. Since the 
conversation took place toward the end of the 
month, we get Nov. 21 as the date in question. 


Mechanical puzzle. 


ADLER 
PULLEYS 


Two idler pulleys arranged this way will 
do the trick. 


Pennies. 


CB BS CB 
SH HB 


Used cars, Sam lost $50. To sell the good 
car at $600 for a profit of 20 percent, he must 
have paid $500 for it. But the bad car must 
have cost $750: The $600 he was forced to sell 
it for represents 4/5 the price he paid for it. 
Thus he paid $1,250 for the cars and sold 
them for $1,200—a net loss of $50. 
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A new way to work from Chevrolet! 
CORVAIR 95 


What you see here is not merely a new truck model... IIIA 


i new kind of truck. An ideal truck design that gives 

you many more feet of load space than a conventional half- 

tonner because of a no-hood design that’s unique in the 

industry. A design that puts the engine in the rear, where it 

doesn’t detract from load area. (Of a Corvair 95’s short 15-foot length, almost a full 10 feet is 
for cargo!) Here's truck weight that’s distributed evenly, front and rear, to enable a Corvair 
96 to carry up to 1,900 lbs. of payload with a trim 4,600-lb. Gross Vehicle Weight. Here's a 
short 95-inch wheelbase that pays off in easy, nimble maneuvering. 

Dollar-saving performance starts with the engine—an air-cooled “pancake” 6 that never 
needs antifreeze or radiator repairs... and never stops whittling down fuel costs! And, 
because of its rear-end position, the Corvair 95 power plant helps provide an extra measure of 
surging traction for grinding through the rough spots. Ideally suited for trouble-free truck 
duty, also, is the tough chassis build of Corvair 95, which includes frame and body designed 
as a rugged one-piece unit to withstand slam-bang runs. And there’s 4-wheel independent 
suspension (first time in a U.S. truck!) to add new stability to truck performance and take the 
Toughness out of road surfaces. 

The list of Corvair 95 design advantages is as long as your arm. There's low loading height, 
for example; load space so accessible that the truck practically loads and unloads itself! 
‘There’s exceptional driver comfort in the roomy eab. (With no hood projecting out in front, 
visibility has never been better.) And that snappy Corvair 95 styling is sure to spruce up any 
business. It’s a wing-ding of a truck idea—available in pickup and van body versions. You 
can see ’em at your Chevrolet dealer’s right now. . . . Chevrolet Division of General Motors, 
Detroit 2, Michigan, 


“ Less truck weight allows more cargo weight! 
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Corvair 95's weigh almost 14 ton less than 
N 4 corresponding conventional models. Yet they'll 


jl i carry up to 1,900 Ibs. of cargo! 
EG _G=>_—_ ess wear on heavy-cargo runs! Corvair 95's 
Balanced 60-50 weight distribution reduces 


strain on chassis and tires. Husky 2,500-Ib. 
capacity suspensions, front and rear, share 
truck and load weight equally. 
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spots like no conventional half-tonner can. But 
Corvair 95's carry bigger cargoes—nearly two- 
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ing and parking, faster hauls in congested areas. 
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